0 eee on 














ERM 





The Q 




















Partial List 
of GLASS PLANTS whose 
Cooling Problems have been 
solved by Kirk & Blum 


Brockway Glass Co. 
Chattanooga Glass Co. 
Fairmount Glass Co. 
Ford Motor Company 
Fostoria Glass Co. 

J. T. & A. Hamilton Co. 
Hazel-Atlas Glass Co. 
Indiana Glass Co. 

Knox Glass Bottle Co. 
Libbey-Owens-Ford Glass Co. 
Macbeth-Evans Glass Co. 
Owens-Illinois Glass Co. 
Obear-Nestor Glass Co. 
Pittsburgh Plate Glass Co. 
Rolland Glass Co. 

—and many others. 











K. & B. PATENTED CAST ALUMINUM NOZZLES 


EADERSUIP 


HROUGH more than a third of a century, adhering to a 

principle of quality in production and efficiency in opera- 
tion, Kirk & Blum have attained leadership in the design and 
installation of cooling systems in the glass industry. 








Kirk & Blum introduced the use of air at high velocity, approx- 
imately four times higher than accepted practice. 


—also the first to use the Backward-Curved, Non-Overloading 
Fan for either block or mould cooling in glass plants. 


—the originator of the Kirk & Blum patented Cast Aluminum 
Nozzle, resulting in lower maintenance costs and greater 
flexibility. 


Our list of satisfied customers, including some of the foremost 
glass manufacturers, is accepted evidence of Kirk & Blum’s 
Quality Leadership. 


Our Service is available to you in the solving of your tank or 
machine cooling problems. 


Kirk & Blum Engineers will, at your request, survey your 
plant and make recommendations. Write today. 


THE KIRK & BLUM MFG. GO., 2804 Spring Grove Avenue, Cincinnati, Ohio 


“OVER A THIRD CENTURY OF SERVICE TO AMERICAN INDUSTRY” 
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Now! In times like the present you can not afford toe take 
chances on glass plant equipment. 

You may have to take some substitutes for hard-to-get 
materials but by using Simplex traditional designs you can 


Keep going at maximum speed. 


America’s future and your own depends on the installation 
and operation of foremost proven equipment. 


See a Simplex representative today. 


FRAZIER-SIMPLEX, INC. 
ENGINEERS 


436 EAST BEAU STREET * WASHINGTON, PENNSYLVANIA 
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NT? FIRE CLAY DIVISION P.B.SILLIMANITE DIVISION (EP 
Tayco- Super, Tyson, Tiger Brick — Shapes — Plastics a 
and Tiger Steel Brick — Taylor Quality Cements — Glass House Refractories 
Shapes — Monocrete, Plastayco and Feeder Parts — Batts and Kiln Furniture 

Tayco Refractory Cements Hydrocast 


For over three-quarters of a century we have 
been leading Refractorers to Industry. We ap- 
proach the future confident that users of Re- 
fractories will find, in these simple trade marks, 
a guarantee of satisfaction. 
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© When customers tell us their products and Drakenfeld colors 
seem to have a natural affinity for each other, we can only bow 
in gracious appreciation and pass the word along to you. 


A share of the same profitable experience can be yours, for once 
our technologists work out a color problem with you, that color 
is yours and ours for keeps. 


Drakenfeld technologists put into every color problem not only 
the priceless experience we have gained during the past 73 years, 
but the latest scientific knowledge as well. Add to this rigid 
control in every phase of color manufacture and you are assured 
of fewer rejects, savings in time, materials and profits. 


Find out what Drakenfeld can do to help you solve color prob- 
lems, and attain faster, more economical production. Write today. 


B. F. DRAKENFELD & CO., INC., 45-47 Park Place, New York, N. Y. 
Branch: Chicago, Ill. : Works: Washington, Pa. : Pacific Coast Agents: 
Braun Corp., Los Angeles : Braun-Knecht-Heimann Co., San Francisco 


DRAKENFELD . 














DEPENDABLE SERVICE ON 


Acid, Alkali, and Sulphide Resistant 
Glass Colors and Enamels 


Crystal Colored Ices 
Squeegee Oils and Mediums 
Metallic Oxides and Chemicals 


_ Gold, Silver, Platinum and Lustre 
Preparations 
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IS THE HEAVY 
HAND o Toss ’ : 
OBsOuReE 


Retardingdd 


AMERICAN industry has yall been 
FS esanonae with rapid improvement 

in equipment and methods, but history 
has never before recorded the rapid 
progress that is being made today. 


Machines are often 






— or new equipment are justified. 


Teco engineers have contributed sub- 
stantially to the improvement of glass 
making—with control of all the factors 
in luminous flame tank firing—with ad- 

vanced and exclu- 





superseded after serv- 
ing only a fraction of 
their normal life ex- , 
pectancy. Constantly 
growing production 
needs and ever keener 
competition require 
that frequent con- 
sideration be given to 
the question of pos- 
sible obsolescence. 






GLASS MELTING and 
MANUFACTURING EQUIPMENT 


«LEXINGTON ST. BALTIMORE 
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Have your facilities been surveyed re- 
cently? The turning of wheels, the pour- 
ing forth of molten glass from a tank, 
the steady delivery of ware from a lehr 
may be misleading. Only comparative 
facts and figures will reveal whether 


sive methods of apply- 
ing fuel, singly or in 
combination—with im- 
proved efficiency in 
lehr firing and a more 
generally satisfactory 
type of lehr belt—with 
engineering skill that 
makes possible the 
practical application 
of many of these im- 
provements to older 
types of equipment. 

Conclusive facts and constructive rec- 
ommendations are available without cost 
or obligation. 


Write for literature and let Teco en. 
gineers study your particular problems. 





























-- - 958 Wall St. TOLEDO, O. 





POTASSIUM CARBONATE 98-100% 


Used to produce special glass such as optical glass and fine stem- 


ware, this product was a major development for the glass maker. Its 
particle size is such that it produces a “homogeneous” mix with other 
batch constituents. Since it is dustless, it eliminates a serious nuisance 
to workers and minimizes damage to expensive fire brick and other 
equipment. Its use also results in important production economies 


through better heat transfer and prevention of product losses. 








FOR PRODUCING BETTER GLASS USE AN OUTSTANDING TECHNICAL SERVICE FOR THE GLASS MAKER 


THESE SOLVAY PRODUCTS: Solvay is well equipped to render technical assist- 
ance on glass making problems as they relate to the 
use of alkalies. Prompt, individual attention by 
SOLVAY DUSTLESS DENSE SODA ASH recognized glass technologists is given all inquiries. 


SOLVAY GRANULAR HYDRATED 


POTASSIUM CARBONATE SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 RECTOR STREET NEW YORK, N. Y. 


—_———— BRANCH SALES OFFICES : ————_—_ 
Boston Cincinnati New Orleans Pittsburgh 
Charlotte Cleveland New York St. Louis 
Chicago Detroit Philadelphia Syracuse 





Plants Located At: —————_—- 
Syracuse, N.Y. Detroit, Mich. * Baton Rouge, La. * Hopewell, Va. 
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Ten foot lehr for lighting-ware. 







@ For the application of heat to glass, 
whether for melting, annealing, decorating, 
bending, heat treating, mold heating, or any 
other process. ..Surface Combustion designs 
and builds a complete line of equipment. 


Surface Combustion’s ceramic engineers 
have a broad background of practical expe- 
rience in the design of equipment for the 
glass industry. More than 120 continuous 
annealing and decorating lehrs plus scores 
of special installations are in operation. 
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JANITROL GAS-FIRED SPACE HEATING EQUIPMENT 





Continuous lehr for 





Continuous radiant tube glass bending 


Every piece of SC equipment for the glass 
industry is built in our own modern plant 
by workmen trained especially in this line 
of work. On location it is reassembled and 
placed in operation under the direction of 
a skilled SC erection engineer. After the 
equipment is placed in operation, periodic 
check-ups are made and, if advisable, sug- 
gestions are offered to achieve the most 
efficient and economical operation. 


SURFACE COMBUSTION CORPORATION + TOLEDO, OHIO 
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AND KATHABAR AIR CONDITIONING SYSTEMS 











YOUR LIFE and mine may depend upon 
the depth and clarity of the beam. The lenses 
MUST be clear, brilliant, impervious to 
violent changes of temperature. 


BORAX is important to glass manufacturers 
engaged in defense work because the addi- 
tion of even a small quantity to a batch gives 
the glass greater brilliance and clarity, plus 
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the durability and extra strength required to 
meet wartime demands. 


BORAX helps meet the demand for more 
and yet more production. When it is added 
to the glass mixture it increases the output 
of glass by increasing its melting speed, at 
the same time greatly assisting the refining 
process. 
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PACIFIC COAST BORAX COMPANY 


DEPARTMENT G @ 51 MADISON AVENUE @ NEW YORK 
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Modern American 
crystal jar with leap- 
ing faun engraving — 
by Libbey. A fine ex- 
ample of the modern 


glassmaker’s skill. 

















Regardless of the form that it takes, glass manufactured today is designed 


to meet high standards of both beauty and practical durability. 


And leading glassmakers of today find Mathieson Dense Soda Ash espe- 
cially fitted to meet these high standards. Its granular, uniform character 
secures quick, efficient melting . . . guarantees uniformity in the finished 
glass. It is free from large particles, dust or foreign matter that affect the 


quality of the glass. 


Mathieson . 


Vense Soda Ash 











THE MATHIESON ALKALI WORKS inc. 60 42ND ST., NEW YORK, N. Y 





SODA ASH...CAUSTIC SODA...BICARBONATE OF SODA...LIQUID CHLORINE... BLEACHING POWDER...HTH PRODUCTS... AMMONIA, 
ANHYDROUS and AQUA...FUSED ALKALI PRODUCTS...SYNTHETIC SALT CAKE...DRY ICE... CARBONIC GAS...SODIUM CHLORITE PRODUCTS 


JANUARY, 1942 9 


















YOU'LL WANT 
THIS HELPFUL 
NEW CATALOG 


It is a complete and practical source of reference for 
belt users, a valuable guide for prospective users. It 
gives you full details about Cambridge Conveyor 
belts which perform economically and efficiently as 
conveyor belts, yet have the additional advantage 
of permitting treatment of products simultaneously 
with their movement on the belt. 

Cambridge Balanced Belts are available in all sizes 
and any specification to suit your individual re- 
quirements. There’s sure to be one that can speed 
up your material handling operation, profitably, 


CAMBRIDGE pal 


Leese OORUSHCCM 8 sino THIS COUPON FOR YOUR COPY TODAY 





CAMBRIDGE WIRE CLOTH COMPANY - Cambridge, Maryland 
Please send me your new catalog - “Cambridge Conveyor Belts” 
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® Defense, like every other dynamic force, has a begin- 
ning — a center at which energy is generated. 

In the execution of modern warfare there is no 
activity so basic as the work of a chemical laboratory. 

Chemistry is the beginning of the business of trans- 
forming raw materials into explosives, into planes, into 
ships, into trucks, and into tanks. 

Michigan Alkali Company manufactures many 
products used in our war effort. Chlorine and chlorine 
derivatives are being used for smoke screens, anti-freeze, 


MICHIGAN 


FORD BUILDING 


DEFENSE MUST BEGIN SOMEWHERE 


ALKALI 








high-octane-rating gasoline, wire insulation, synthetic 
rubber, plastics, paper and many other vital products 
used by our armed forces and those of our allies. 

Soda Ash is used in the manufacture of aluminum, 
glass, steel, textiles, leather and explosives. 

Caustic Soda has an important function in the 
processing of gun cotton and textiles. 

Many other Michigan Alkali Products also aid 
America daily in producing materials needed by the 
free peoples of the world. 


COMPANY 


DETROIT, MICHIGAN 





NEW YORK + CHICAGO + CINCINNATI 


ST. LOUIS * CHARLOTTE © WYANDOTTE 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 


MANUFACTURERS: SODA ASH « 
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THE POLARISCOPE AS A GLASS FACTORY INSTRUMENT 


By V. C. SWICKER* 


The polariscope, an instrument for revealing strain 
in glassware, is used to determine whether or not the de- 
gree of annealing, i.e., the temper of the ware, is commer- 
cially satisfactory. It consists, chiefly, of a light source, 
a polarizer, a sensitive tint plate, and an analyzer. In 
the latest type polariscope, both the analyzer and the 
polarizer are made up of Polaroid screens which consist 
of a fixed suspension of certain crystals in the form of a 
polarizing film sandwiched between protecting plates 
either of glass or plastic. This film, which may be had 
in large sheets, replaces the earlier types of polarizers. 
and affords a large, uniform field. It is not appreciably 
affected by age, light or moderate temperatures. 

A recent model Polariod polariscope is shown in Figure 
1. This instrument is mounted for use in either the hori- 
zontal or vertical position. It may be used with, or with- 
out, the sensitive tint plate which can be swung in or out 
on hinges located immediately under the eyepiece. Uncol- 
ored (“flint”) glassware is usually examined with the 
sensitive tint plate in place, but colored glasses are often 
more readily examined with the sensitive tint plate swung 
out of the field, thus giving a dark background. Very 
highly strained flint ware may also be examined advan- 
tageously under these conditions. This type of modern 
polariscope is gradually replacing the older forms, so that 
now the progressive glass factories have much better fa- 
cilities for examining bottles for strain than were avail- 
able in the past. 

It is not our intention to write a highly technical de- 
scription of the polariscope, its functions and uses, but 
we believe that a resumé of the uses of such an instrument 
in the glass plant may be of interest to foremen and in- 
spectors who are responsible for quality control. 


The Colors Seen in the Polariscope 


A thoroughly annealed strip of glass, when examined 
edgewise in the polariscope field (without sensitive tint 
plate), remains dark and colorless against the dark back- 
ground. ‘ 

When the glass is put in strain, however. as by 
bending with the fingers, light begins to appear through 
it. First a dim illumination appears, which then becomes 
brighter and brighter as the bending increases. Finally 
colors begin to appear, first an orange shade, then red 
and purple followed quickly by blue. If the bending keeps 
on increasing, the blue turns to green, then yellow, then 


*Hartford-Empire Company. 
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orange and red again as before. Furthermore, the thicker 
the glass is in the direction of view, i.e. the more glass 
the light passes through, the more color will be seen for 
a given amount of bending. This is important in relation 
to thick and thin walled ware, because due to its thickness 
a heavy weight bottle may show more color while ac- 
tually having less strain than a thin, light one. 

The colors keep repeating in this way, getting a little 
paler at each repetition, as the bending increases. Each 
repetition is called an “order” because the brilliance 
and purity of the colors in any one group seems to be 
about the same. The first order, however, begins with 
darkness and ends in reddish purple. The second order 
begins with blue and goes through green, yellow, orange, 
and ends with red which merges into the blue beginning 
the third order, and so on. 





Fig. 1. 


Polaroid Polariscope. 
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Fig. 2. One Standard Strain Dise as Seen in the Polari- 
scopic Field. (Temper No. 1) 


It is not very often that second order colors are encoun- 
tered in glassware except when the sensitive tint plate is 
used. This plate is simply a means of causing the pro- 
gression of colors to start with the reddish purple lying 
between the red of the first order and the blue of the 
second order, instead of starting with the neutral grays 
occurring at the beginning of the first order. When the 
sensitive tint is used, very small changes in strain will 
accomplish the change either to red or to blue, producing 
strongly contrasting colors. By this means any mod- 
erately strained piece of glass, although incapable by 
itself of causing more than a small change in the shades 
of gray found at the lower end of the first order, will 
show a contrasting color effect that is much easier to see. 
This optical effect may readily be seen by flexing a strip 
of glass in the field of view. 

The colors in the second order are the same as in the 
first order but are slightly faded by mixture with white 
light. The same series of colors is repeated in the third 
order except that they appear still more washed out. In 
the fourth order the colors are even less distinct, and 
above the fifth there is a transition to tinted whites. When 
the sample being inspected with the tint plate shows one 
or more of the orders higher than the second, it is an in- 
dication of very high strain. 

When a piece of strained glass is examined in the 
polariscope the colors form definite patterns indicating 
the kind and amount of strain present. From these pat- 
terns it is possible to distinguish between areas of tension 
and compression, and so to discern the stress distribution 
throughout the sample. For example, if a broken ring 
section is held in the field so that the light passes through 
it parallel to the bottle wall, the effects of tension and 
compression may be readily demonstrated. If the section is 
bent in the direction to straighten it, tension occurs on 
the inner surface and compression on the outer. The con- 
trasting colors so produced are clearly seen. 

Measurement of the strains can be accomplished by 
use of a quartz wedge. As seen alone in the polariscope 
the wedge shows all of the colors as bands lying crosswise. 
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Fig. 3. Three Standard Strain Discs as Seen in the Po- 


lariscopic Field. (Temper No. 3) 


One of these bands, corresponding to zero, is black and 
is called the index line. When a piece of strained glass 
is introduced in line of sight with the wedge the bands 
are seen to be moved by an amount depending on the 
strain in the glass. With suitable equipment this dis- 
placement can be measured, and from such measurements 
the strain in the glass may be estimated. 

There are several distinct methods of applying the 
polariscope to the examination of glassware. In addition 
to being used in the form shown in Figure 1 for examining 
bottles or other glassware for temper or strain remaining 
after passing through the lehr, it may be used in several 
other ways about to be described. These are modifica- 
tions of the basic method, not separate methods as set 
up in this text. 





Fig. 4. Five Standard Strain Dises as Seen in the Polari- 
scopic Field. (Temper No. 5) 
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Fig. 5. Fifteen Standard Strain Dises as Seen in the 
Polariscopic Field. (Temper No. 15) 


(1) The “Black and White” Polariscope 


The “black and white” polariscope, which is obtained 
by removal of the sensitive tint plate, is sometimes useful. 
Examination of “flint” bottles by this method is not 
usually as satisfactory as when the polariscope has a sen- 
sitive tint field. It is frequently used, however, for the 
examination of dark colored bottles or where the strain 
in flint containers exceeds certain limits as described 
below. In such cases the width of the lines making up 
the black cross pattern in the bottom is an indication of 
the amount of strain present. Narrow lines indicate 
high strain. 

Figures 2, 3, 4 and 5 show this particular type of strain 
pattern. Figure 2 is typical of low strains and corre- 
sponds to Temper No. 1. (Measurement of temper is 
explained below in discussion of G.C.A. annealing stand- 
ards.) Figures 3 and 4 show patterns corresponding to 
three and five times as much strain as in Figure 2, and 
Figure 5 shows the pattern when high strains are present. 
The last three photographs show the characteristic nar- 
rowing of the lines. 


(2) 


The Immersion Polariscope 


The immersion polariscope is used by some manufac- 
turers for checking up on the degree of annealing by ex- 
amining the article submerged in a glass cell containing 
monochlorbenzene or a similar liquid capable of greatly 
reducing the reflection and refraction of light by the glass. 
In this type of examination the bottles are inspected by 
looking through the thickest parts of the side wall and 
base from the side, as well as by looking down through 
the neck. This method of inspection is particularly ap- 
plicable to odd-shaped articles, due to the fact that the 
bulk of the surface reflections are eliminated. 


(3) The Quartz Wedge Compensator 


In special cases it is sometimes desirable to determine 
the amount and kind of strain in a glass article: Such 
determinations, however, require specialized equipment 
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which, if available, may yield results of great value. For 
instance, if a polarizing microscope is available, or mi- 
croscopic equipment such as shown in Figure 13 for ring 
section examination, an eyepiece carrying a quartz wedge 
may be used. With this, the effect of strain in the sample 
upon the position of the index line of the wedge may be 
measured, thus giving the value of the strain. In some 
instances it has been found desirable to build a special 
polariscope by which the lines shown by the wedge are 
projected on a screen. Such units have proved useful 
in minimizing breakage troubles and manufacturing losses 
arising from poor annealing. The graduated quartz 
wedges which are used in such special equipment may be 
purchased from manufacturers of optical instruments. 

Figures 6 and 7 are illustrative of this method of meas- 
uring strain in glass. In Figure 6 the dark band, or in- 
dex line, extends straight across the sample, showing that 
no appreciable amount of strain is present. Figure 7 
shows an angular displacement of the band indicating 
considerable strain. If this band is viewed in conjunction 
with a scale, which can be either on the wedge itself, or 
on the screen, the strains may be measured. 


Standardized Inspection with the Polariscope 


Until about four years ago, grading bottles for an- 
nealing had not been standardized and there was no gen- 
eral agreement on annealing classification. A system set 
up many years ago by the Hartford-Empire Company for 
classifying the degree of annealing was being used to 
good advantage, however, in a large number of factories. 
This system, which used an “A-B-C” scale, was based on 
the progression of colors shown by increasing amounts of 
strain. Its disadvantages lay in the variation between 
polariscopes whereby the shade of color corresponding 
to a particular strain would appear different to different 
observers or with different instruments. 

Such discrepancies could be avoided by comparing the 
ware to be graded with samples standardized at known 
values. In this way, although their appearance may 
change from one polariscope to another, the relation he- 
tween the standardized samples and the ware remains the 
same. This is the purpose of the “standardized disc” 
system which was adopted early in 1938 by the Glass Con- 
tainer Association of America, and accepted as a standard 


Fig. 6. Thoroughly annealed glass as seen in a polariz- 
ing microscope fitted with a quartz wedge. The Index 
Line within the glass is continuous with that in the field. 
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Fig. 7. Glass strained by bending as seen in the polari- 
scope fitted with a quartz wedge. Note the displacement 
of the Index Line within the glass, and the first order bands 
appearing at either side of the Index Line in the corners 
of the picture. 


procedure by the American Society for Testing Materials 
(A.S.T.M. Specification C148-40T). The present stand- 
ards, which were developed in the laboratories of the 
Hartford-Empire Company in collaboration with the 
Glass Container Association Technical Standards Com- 
mittee, are being used by practically all bottle manufac- 
turers throughout the United States. 

Each set of “Annealing Standards” consists of five 
discs mounted in an aluminum holder, as shown in Fig- 
ure 8. The individual discs are all strained to the 
same degree, and can, therefore, be used interchangeably. 

The procedure for grading glassware with the stand- 
ard discs involves an important precaution. This pre- 
caution is to remember that the nearest match is not 
what is wanted. On the contrary the object is to deter- 
mine the least number of discs which will show a total 
strain exceeding that in the ware. That number of discs 
is the temper number of the ware. If the strain in the 
ware is even slightly greater than that shown by any 
particular number of discs, then the temper number of the 
ware is likewise greater. 

The following instructions are etched on the holder 
of each set of dises: 

No. 1 Temper—Less than 1 disc. 

No. 2 Temper—Less than 2, greater than 1. 

No. 3 Temper—Less than 3, greater than 2. 

No. 4 Temper—Less than 4, greater than 3. 

No. 5 Temper-—Less than 5, greater than 4. 

No. 6 Temper— greater than 5. 


The term “temper” was adopted as providing a short 
expression to designate the strain remaining after anneal- 
ing, and furthermore to carry a suggestion of the known 
fact that for glassware absolutely dead annealing would 
not be as practical as some slight “temper.” 

This classification system has proved to be very satis- 
factory for determining the temper of flint bottles. The 
discs may be used with all types of strain-viewers, and 
the comparison is simple and trustworthy. This method 
minimizes the variations between individual interpreta- 
tions of the previous standards, and supplies the industry 
with a unified method of strain comparison. 

For the examination of amber, blue, and green bottles, 
this system of grading is not entirely adequate because 
no ready compensation can be made for the differences 
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in the colors being compared. Some factories, conse- 
quently, continue to use an alphabetical classification, 
and others have provided their laboratories with well- 
annealed colored discs of the same size as the standard 
discs, and made from the particular color of glass to be 
examined. This colored disc is used as a color filter in 
conjunction with the standards. 

When no suitable color filter is available a good eval- 
uation can be obtained by removing the tint plate and 
using the black “cross” as the means of comparison 
(shown in Figures 2 to 5). 


Handling Bottles in the Polariscope 


The correct position in which to hold the sample 
varies with the type of polariscope. With the older type 
instruments, the bottles were usually held in one of the 
two “corner-to-corner” positions if the side walls were 
to be examined. In the case of the polariscope shown 
in Figure 1, the bottles must be held horizontally or ver- 
tically, but not in the 45° position. If there is any doubt 
as to the correct position, a moderately strained bottle 
should be placed in the inspection field and the positions 
of maximum color intensity determined. There are two 
such positions of maximum color intensity and they are 
always 90° apart. Bottles may be examined in either 
of these positions, but it must be recognized that the 
colors in one position will be the exact reverse of those 
in the other position. To avoid confusion, all samples 
should be held in the same position. For inspecting the 
bottom, the botile is held so that the bottom can be 
viewed down through the neck. Both the side wall and 
the bottom should always be examined. 


Distinguishing Cords with the Polariscope 


In using the polariscope it is necessary to distinguish 
between: (1) strains set up by cords, and (2) those re- 
maining after lehring. Glass that is free from strain 
will appear the same as the background. However, when 
the glass is strained, bands or areas of color show up, 
varying in intensity with the amount and kind of strain 
present. 


Fig. 8. Set of Standard Strain Discs, issued by Glass 


Container Association. 
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Fig. 9. Vertical cords in a bottle as 
seen in the polariscope. 
lariscope. 


In glass that is free from obvious cords, annealing 
strains, i.e. strains remaining after lehring, appear in the 
bottle as wide bands or areas color. When the strain is 
high, the pattern in the bottom of a round bottle assumes 
the shape of a cross. With the sensitive tint plate mod- 
erate strains appear as reddish yellow or as bluish green; 
high strains more nearly approach a light yellow or 
light green. Intense strains show up as colors of a 
higher order. 


When the 


glass is “cordy,” however, narrow streaks 
of color may appear in both the side wall and in the 
bottom. Horizontal colored streaks may be seen in the 
extreme lower side wall and vertical streaks in the upper 
side wall and neck, depending upon the manner in which 


the glass flowed during the forming process. The in- 
tensity of the streaks of color will depend on the size 
and nature of the cords' Therefore, when bottles are 
rated for annealing, a distinction must be made between 
strain caused by cords and strain remaining after an- 
nealing. Whenever during the course of inspection, the 
narrow streaks caused by cords first appear, or show an 
increase in intensity, these facts should be called to the 
attention of the superintendent, and ring section examina- 
tion shculd be promptly made in order to obtain a truer 
evaluation of the quality of the glass. It must be rec- 
ognized that the usual polariscopic examination, by itself, 
is seldom adequate to evaluate the homogeneity or cor- 
diness of the glass. 

The narrow streaks of color that are sometimes seen 
in bottles are generally caused by cords. Figure 9, which 
is a photograph of the shoulder of a very cordy beer 
bottle, shows these typical streaks. Such heavy cords, 
extending the length of the bottle, may lower the strength 
of the container appreciably. Figure 10 is a cross- 
sectional view of a localized heavy cord such as is occa- 
sionally found in cordy bottles. This view may be seen 
by examining a ring section under the polarizing micro- 
scope. 

A cross-sectional view of a typical localized light cord 
is shown in Figure 1]. This type of defect is caused by 
cords of minor intensity, which because of their irregular 
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Fig. 10. Heavy cords in a cross sec- 
tion of a bottle as shown by the po- 


Fig. 11. Light cords in cross section 
as shown by the polariscope. 


shape often fold-over, thereby causing a multiple thick- 
ness of the original cord. Where this occurs, vertical 
streaks of color show up when the bottle is examined in 
the polariscope. 

Stones or inclusions in the glass are often surrounded 
by regions of high strain localized to a small area in 
which the foreign particle is embedded. Figure 12 is an 
illustration of this type of defect. 
such stones should be discarded. 

Manufacturers should determine for each kind of ware 
just what limits for “Temper” and cords are required to 
insure satisfactory service. These limits will frequently 
differ from one type of container to another. They will, 
generally speaking, be higher for thicker walled ware. 
In such ware, because of the thickness of the glass, the 
color is higher for an acceptable amount of strain than 
in thin ware. The limits will also naturally deper.d upon 
the structure of the bottles and upon the manufacturer’s 


Glassware containing 


Fig. 12. Stone in the lower side wall of a bottle. 
through the polariscope. 


Viewed 
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Fig. 13. 
Section Examination. 


Polariscope equipped with accessories for Ring 


previous experience with the performance of similar ware 
in service. 

The examination of ring sections for homogeneity may 
he carried out using the modern polariscope, thereby 
providing a means of glass quality control. Accessories 
including a simple microscope and an immersion cell, 
must be used with the polariscope to accomplish this 
purpose. (Figure 13 shows these accessories mounted 
on a polariscope.) The procedure is about the same as 
that required when the ring sections? are examined with 
the polarizing microscope. This type of examination, 
which gives a good picture of the quality of the glass, is 
being used extensively throughout the industry as a 
means of quality control. It is based on the examination 
of containers in cross-section, and consequently gives a 
different picture of the homogeneity of the glass than is 
obtained when the bottle is examined in the usual way. 

For production quality control, bottles should be 
taken from each mold for polariscopic examination at 
least every three hours. Some factories go so far as to 
make hourly tests. The samples, which should include 
bottles both from the sides and the center of the lehr, must 
be allowed to come to room temperature before inspec- 
tion. Additional samples should be taken just after 
“breaks” or spaces on the lehr belt. At such places a 
number of rows of bottles may be too highly strained to 
pack. The method of sampling, and the testing proce- 
dure, should comply with the instructions detailed in the 
“Standard Testing Procedure Manual” which was distrib- 
uted in 1938 to all bottle manufacturers by the Glass 
Container Association of America. 

The polariscope should be located near the end of the 
lehrs in a fairly dark place, or shielded from extraneous 
light. It should be readily accessible to the inspectors, 
who should be familiar with its structure and how to use 
it, if the maximum benefits are to be obtained. 

The polariscope is an indispensable instrument in the 
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glass factory. It is a necessity for checking up on the 
performance of the lehrs and on the annealing of the 
finished product. Indeed, it is one of the pieces of test- 
ing equipment which every bottle factory needs in order 
to meet the requirements of the Glass Container Associa- 
tion Standard Testing Procedure. It is a “must” in every 
well operated glass plant. 

The author wishes to express his deep appreciation 
for the helpful advice and generous assistance of Mr. T. 
D. Green of the Hartford-Empire Laboratory in the prep- 
aration of this paper. He is also indebted to Mr. George 
Blessing of this laboratory for the photographs of strained 
glass used here, and to the Polarizing Equipment Co. for 
Figures 1 and 13. 





1The effects of a cord are visible in the polariscope because the cord has 
somewhat different composition from the mass of glass in which it lies. This 
results in relatively large strains in the cord and the adjacent glass. 


2“V. C. Swicker, “Ring Section Examination of -Glass Containers,” Bul. 
Amer. Cer. Soc. 18 (4) 143-147 (1939). 


HOWARD S. EVANS 


Howard Salisbury Evans, aged 65, died of a heart attack 
at his home, Pittsburgh, Pa., on the morning of Decem- 
ber 14. The deceased had spent the greater part of his 
business career in the glass manufacturing industry. Mr. 
Evans’ first association with the glass industry was when 
he entered the employ of the Thomas Evans Company, of 
which his father was president. When the Evans and 
MacBeth interests were merged into the MacBeth-Evans 
Glass Company in 1899, Mr. Howard S. Evans became 
associated with that firm. Mr. George A. MacBeth was 
its president and Mr. Thomas Evans, vice president and 
treasurer. Thomas Evans succeeded Mr. George A. Mac- 
Beth as president of the company at the time of the lat- 
ter’s death in 1916. Mr. Thomas Evans died on Decem- 
ber 8, 1923, and Howard S. Evans, then vice president of 
the company, was elected to succeed his father as presi- 
dent. Mr. Evans continued as president until 1926 when 
he retired and Mr. George D. MacBeth was elected presi- 
dent of the company. 

Howard S. Evans was also one of the founders of the 
Diamond Alkali Company of Pittsburgh and a member 
of its board of directors. Since his retirement from the 
glass manufacturing industry he maintained offices in the 
First National Bank Building, Pittsburgh, where he was 
active in many lines of enterprise. 


NEW COMPTROLLER FOR PPG 


The naming of Stuart M. Campbell of Chicago as comp- 
troller of the Pittsburgh Plate Glass Company was an- 
nounced December 23 by R. L. Clause, president of the 
company. He assumed his new duties January 1. 
Mr. Campbell has been with a Chicago accountancy firm 
since 1922. 

Mr. Campbell will succeed M. C. Spahr, who will re- 
tire next year after more than 50 years of continuous ser- 
vice with Pittsburgh Plate Glass Company. He will re- 
main with the company during 1942 in an advisory ca- 
pacity. 


® The Corning Glass Works announced December 3 the 
appointment of John W. Romig as manager of the Press- 
ware Division and Thomas S. Wood, Jr. as assistant sales 
manager of the Bulb and Tubing Division. The appoint- 
ments were effective December 15. 
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THE TOLEDO TRIAL 


Tre Hartford-Empire Co. had only one witness re- 
maining to complete its defense in Federal Court in 
Toledo, Ohio, when the trial recessed for the Christmas 
holidays, Dec. 19. That witness, expected to be on the 
stand for direct examination for at least three days, fol- 
lowing the resumption of court, Jan. 5, is Col. R. D. 
Brown, patent counsel for Hartford for many years. 

Judge Frank L. Kloeb, anxious to see the trial con- 
cluded, instructed counsel for the Owens-Illinois Glass 
Co. to have its witnesses ready for hearing immediately 
upon conclusion of Hartford’s case. Henry Middleton, 
chief of the Owens’ counsel, said his company’s defense 
would be brief. Following Owens will come the defense 
of the Ball Bros. Co. 

Actual testimony in the trial began March 3, 1941, 
and Judge Kloeb advised counsel before dismissing them 
for the holidays that he would like to see it concluded 
not later than Jan. 16. The attorneys expressed doubt 
that this will be possible but promised to speed up the 
case as much as possible. 

Shortly before the Christmas recess was called Sidney 
F. Parham, one of Hartford counsels, threw the courtroom 
into an uproar when he advised the court that he has 
ordered from the U.S. Patent Office the complete files on 
138 patent interferences and wanted them brought into 
court as defense exhibits. Samuel S. Isseks, chief gov- 
ernment counsel, objected strenuously, declaring that 
the files on the 138 interferences weighed 2,700 pounds. 
He kept insisting that he would not agree to the submis- 
sion of more than a ton of evidence. 

Parham and James Carlisle, the youngest attorney in 
the defense set-up, made several proposals but Isseks 
refused them. They proposed having the record show 
the interference files as exhibits without actually being 
brought into the courtroom and Isseks said he would not 
consent to the admission of any exhibit without examin- 
ing it. Judge Kloeb told Mr. Isseks he would have to 
reach some agreement with defense counsel on the ex- 
hibits or he, the judge, would permit the ton of papers 
to be brought to court. He advised both defense and 
government counsel to reach an agreement during the 
holidays. 

During a recess which followed the tonnage discussion 
one defense lawyer remarked that “Isseks isn’t concerned 
so much with the admissibility as with the weight of the 
evidence.” 

The government had contended early in the trial that 
there had been frequent interferences in the Hartford 
patents and that Hartford had delayed the hearings on 
them to stifle competition. Mr. Parham insisted that the 
delays were no fault of Hartford’s and said introduction 
of the patent files would prove his claim. 

The pre-holiday court sessions saw Vernon M. Dorsey, 
former patent counsel for Hartford, recalled to the stand 
for the third time to testify to various points of patent 
procedure and the workings of certain glass manufac- 
turing devices. 

Hartford spent $25,000 for a survey of the glass busi- 
ness in preparation for the Toledo trial, according to the 
testimony of Dr. Ralph C. Eppstein, consultant on eco- 
nomics and professor in the University of Buffalo. He 
was a witness for Hartford and testified from large pre- 
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pared charts as to the growth of the glass container busi- 
ness. Dr. Eppstein, on the stand for two days, testified 
that the “Big Four” in the glass container industry are 
the Hazel-Atlas Co., Owens-Illinois Glass Co., Ball Bros., 
and the Thatcher Glass Co. He said that in 1929 a group 
of smaller companies did approximately 12 per cent of 
the glass container business while the big four did 58 
per cent. Ten years later, in 1939, the group of smaller 
firms had increased their business to 21 per cent while 
the big four dropped to 55 per cent, he said. 

His testimony drew considerable objection from the 
government counsel, based principally upon his admis- 
sion that he surveyed only certain companies and not all 
glass container manufacturers. The defense submitted an 
outline of nine subjects which Dr. Eppstein was to testify 
to but Judge Kloeb limited his testimony to four of the 
points. These included the general questions of whether 
small firms gained or lost importance during the depres- 
sion period; whether competition between the glass con- 
tainer manufacturers prevailed; whether the business of 
the smaller firms licensed by Hartford-Empire increased 
or decreased in comparison to the larger companies which 
were similarly licensed, and whether the profits of the 
Hartford-Empire Co. were out of line with those of other 
manufacturing companies in general. 

During cross examination Dr. Eppstein admitted he 
was paid $25,000 to make the survey of the industry for 
court presentation and said at the time he was retained 
he was told by John Lord O’Brien, then counsel for the 
Corning Glass and now general counsel for the Office of 
Production Management, the purpose of the survey. Dr. 
Eppstein said the $25,000, which was a rough figure, 
included the salaries for assistants and all expenses inci- 
dent to the survey. He paid his assistants, some of whom 
were on the faculty of the University of Buffalo, some- 
thing between $5,000 and $7,000, he said. 

Dr. Eugene C. Sullivan, Corning, N. Y., broke the 
monotony of the trial with his testimony and description 
of glass shrinking. After describing the principal types 
of glass manufactured by Corning, party to the suit prin- 
cipally because of its stock ownership in Hartford, Dr. 
Sullivan described some of the purposes for which special 
types of glass had been perfected in the Corning labora- 
tories. One set of lenses, one of its most famous wares, 
is used in the “tenderizing” of meat; another sort of glass 
will permit the passage of rays that will kill germs, he 
said, and others will resist heat and chemical action. 

Two flat glass dishes, on the order of low casseroles, 
were introduced in evidence. They were identical in shape 
but one was about half again as large as the other. Dr. 
Sullivan said the smaller one was made from another like 
the big one, through a shrinking process which includes 
heat treatment and chemical applications. The resulting 
small-casserole would resist great temperature changes, 
he said, because it had a co-efficient of expansion only 
about one-twelfth that of ordinary glass. 

Two models of formers and feeders and a polariscope 
were introduced as defense exhibits to acquaint Judge 
Kloeb with their method of operation. While no actual 
demonstration of formers and feeders was possible, for 
the polariscope exhibit the courtroom was darkened 
and the Judge was provided with polarized spectacles. 
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HARMONIC VIBRATION BREAKING POINT OF GLASS 





By E. L. HETTINGER 
Willson Products, Inc. 


I. the development of industrial eye protection, it was 
necessary to produce a heat treated glass that would 
withstand a certain amount of impact. Since this im- 
pact came from an unknown angle, without warning, and 
with the hardness of the projectile, the velocity, the size, 
and the shape, also unknown, it was essential to give 
serious thought and study to the fracture characteristics 
of glass. It had to be a glass that would not explode 
when struck and blow the eye out of the socket, and over 
a period of 25 years’ experiment and experience we have 
come to the point where we can call glass “supertough- 
ened” or “heat treated.” 

The early processes of heat treating glass, or harden- 
ing as they called it in 1879, were developed by Siemans, 
LeBastie and Piper. LeBastie’s method was given very 
careful consideration and in a description of his proce- 
dure, appearing in Lippincotts’s magazine in 1879, he 
assumed “that the cohesive weakness of its molecules 
caused the fragility of glass and that if the molecules 
could be forced closer together the strength of the mate- 
rial would be increased.” Siemans experimented along 
the same line, while Piper’s method consisted of heating 
glass to almost the point of platicity and then subjecting 
it to the action of an injection of superheated steam. 
These early inventors did not seem to consider the photo- 
elastic properties of glass but simply strove to make it 
hard, so that when it broke the particles somewhat re- 
sembled a Prince Rupert’s Drop. We know from expe- 
rience that there is quite a difference between shock 
value and hardness value. All the earlier translations 
of glass processes along these lines used the word “hard” 
and an article on the misuse of this word as applied to 
heat treated glass, written by Prausnitz and Berger 
(Jena), is well worth reading. 

All of this work naturally meant conducting tests to 
determine the strength of the glass, or its resistance to 
impact as it may also be termed, and in all these tests, 
which covered the breaking of thousands of pieces of 
glass, a pattern (or whatever you wish to call it) of an 





Fig. 1. 
The tiny fractures were made with a small metal pointed 
tool, similar to a pick. The glass was held in the hand 


These two lenses show the first stages of fracture. 


and just struck violently enough to mark as shown. 
is the beginning of a fracture. 


This 
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Reading, Pa. 





Fig. 2. An enlarged section of one of the lenses shown in 
Fig. 1. You can readily see the beginning of a cone or 
button which will be shown later. 





Fig. 3. 


portion shows where the button was released. 


Shows the contact at point of arrow and the light 


harmonic nature always presented itself. Weld’s Glos- 
sary of Physics states that an “harmonic” is “an over- 
tone or partial bearing a simple frequency ratio to the 
fundamental.” It has been said that the pulsations in 
the breaking of glass, as shown by some of the photo- 
graphs submitted, are somewhat similar to those of earth- 
quake tremors recorded by seismograph. In Frocht’s 
book on Photoelesticity* he says “a particle is said to 
have simple harmonic motion when it moves along a 
straight line and has at each instant an acceleration di- 
rected toward a fixed point on the line of motion and 
proportional to its distance from the fixed point.” He 
states further, “the direction in which the disturbance 
travels is the direction of propagation. The velocity 
with which the disturbance advances is the velocity of 
propagation of the wave. It is assumed that the velocity 
of propagation is constant in one medium and is the 
same for all particles on the wave. The distance from 
one particle on the wave to the nearest particle having 
an equal displacement and velocity is defined as the 
wave length. It is the distance from crest to crest or 
trough to trough.” 

One of our tests consists in using a Carver Laboratory 
press with a 14-in. radius plunger (hardened steel). A 
50 mm. heat treated lens is supported on a hollow steel 
block with an \4-in. ledge holding the lens on a thin 
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Fig. 4. Shows black circle where a hole was drilled through 
the glass with a steel drill and the pressure exerted before 
eutting through to the opposite side was such that the 
whole back of the lens let go as shown by the miniature 
waves. 


Fig. 5. This is a prescription lens with a cylindrical sur- 
face on one side and convex on the other and shows that 
curved lenses will not break outward as represented by 
inexperienced operators. This lens shows that the bottom 
or broken glass always goes in the direction of the force. 


fiber washer. If the ratchet is pumped at the rate of 
say 50 strokes per minute you will have one breakage 
and at 100 or 150 strokes per minute with quick con- 
tact you will get a higher point of breakage. In other 
words, if the breakage contact is of slow speed you will 
record a low reading on the pressure gauge because the 
molecules may not be in harmonic vibration. If the test 
is repeated, using a lens from the same batch of glass, 
in fact from the same sheet of glass, and the quick pump- 
ing action is used instead of slow, the reading on the 
gauge may be two or three times higher. Our results 
on this test, spaced over a period of years, leads us to 
believe Dr. Preston’s statement that “the true instanta- 
neous strength of glass is infinite.” 

A blow pipe and the use of steel ballbearings or steel 
projectiles of small diameter, such as 3-in. steel ball 
(52 grains), 14-in. steel ball (15 grains), air rifle steel 
shot (4 grains), *4,-in. steel ball (6 grains), 7.-in. 
steel ball (11 grains), provides an excellent means of 
demonstrating forces. Since we are all more or less 
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Fig. 6. Shows the bottom side of a piece of glass that had 
been struck with a small steel ball blown from a blow 
pipe. Note the circle is where the fracture started. Im- 
mediately circular wavelike motion was started until half- 
way between the center and the outside periphery of the 
lens, then the break looked as though it was going into 
radial, but it swung back to the circle. This in many ways 
looks like a pebble splashing in a quiet pool of water. 


familiar with the operation of wind instruments, reed 
or brass, we can see that certain like pressures can be 
developed by using a blow pipe. It is easy for a mu- 
sician to strike a certain note on his wind instrument and 
it is just as easy to duplicate fracture after fracture by 
means of a blow pipe, ballbearing or steel projectile. 
A blow pipe not less than 24 in. long, but not over 48 in. 
will do the job. Ordinary steel ballbearings will answer 
if your shop is not in position to turn up small steel 
projectiles not over 4 in. or % in. long. If you have 
projectiles turned up, it might be well to have various 
contact points turned up because you will be able to get 
very different and interesting results if the angles of the 
points vary. Always use a funnel shaped rubber shield 
on the discharge end of the pipe (to guard against pos- 
sibility of flying particles and to catch the projectile) 
and protect your hands with suitable gloves. 

To those of you who have access to an air tank with 
regulated control, you can readily duplicate your results 
with anywhere from 1 to 20 pounds pressure. I have 
found that even the large, heavy, pertlight glasses can 
be broken with air pressure of 4 pounds, using a 4 ft. 
brass pipe and 34” steel ballbearing. 

It is presumed that the ball drop test as required by 
Federal specifications for testing lenses is sufficiently 
well known to make unnecessary detailed explanation. 
However, this test is referred to in one or two illustration 
captions. 

The last photograph of the group submitted shows how 
a lens will break when fractured by a steel ball from 
an air rifle at a velocity of about 300 ft. per second. 
The fracture, or disturbing energy, started motion in the 
glass which began to vibrate in radial lines. Halfway 
between the point of contact and the outer edge of the 
lines is a circular fracture and from then on the lines 
are straight and continue in the same direction. Some- 
where there are rhythmic or harmonic forces in action. 

These photographs were not made from negatives but 
by placing the glass itself in the enlarger or projector 
and printing directly on the paper. 


Max M. Frocht—John Wiley & Sons, Inc., N. Y. C., 


*Photoelasticity 
1941. 
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Fig. 8. This shows a 
true radial break 
made in the same 
manner as Fig. 7. 
Skilled operators can 
soon tell if the glass 
is properly heat 
treated and of the 
right composition. 
The narrower and 
finer radial sections 
would indicate that 
this glass broke at 
about 700 pounds 
pressure exerted by 
the small steel plun- 
ger of the Carver 
Press. 


Fig. 8-B. A heat 
treated lens 4.1 mm 
thick which had 
been subjected to 
6102 blows from a 
54” steel ball at 76”. 
Note the entire chip- 
ping effect is on one 
spot and the thick- 
ness was cut down 
to 2.6 mm at this 
point; 15 mm of 
the glass was cut 
away without the 
glass breaking. It 
shows the image of 
uniformity of the 
heat treatment and 
this may change the 


theory that when you cut below the surface of a heat 
treated glass it will fracture. 
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Fig. 7. This lens was 
broken on a Carver 
Laboratory Press. 
The glass was en- 
gaged or supported 
on a steel block 
(hollow) with a 4%” 
ledge covered with a 
fiber gasket or 
washer. This lens 
broke at about 220 
pounds pressure. 
When a break of the 
“Vv” or spearhead 
type, as shown by 
the arrows, occurs 
then the composition 
of the glass is not of 
the best for heat 
treatment. 





Fig. 8-A. Shows a 
heat treated lens 3.6 
mm thick with a po- 
larizing plate on one 
surface of the glass 
and another polariz- 
ing plate on the pro- 
jection lens. A cor- 
rectly heat treated 
piece of glass will 
show a lateral image 
when placed between 
polarizing plates. 












































































Fig. 9. Shows the result of a severe ball dropping test that 
was developed to test the real fatigue that might be en- 


countered. The ordinary standard ball drop test is a 54” 
steel ball dropped from a height of 1 meter. So as to 
increase the force the ball was elevated to 76”. Here the 
ball was dropped 1833 times with the surface varied so as 
to try to locate a weak spot. 






















Fig. 10. 2279 blows 
on a_ concentrated 
area. At the point 
“A” you will note 
the vibration and 
wave motion with 
the lateral waves 
similar to those 
shown on Fig. 6. 








































































Fig. 11. Represents the final harmonic vibration break- 
ing point of glass. This can be duplicated fifteen or 
twenty times out of a hundred. Evidently the lack of 
homogeneity of the glass itself or something in the heat 
treatment does not permit a higher average. Here the 
center of the glass was struck by a steel pellet from an 
ordinary air rifle and the force began to break the glass 
as shown. Just whether the circle develops before or after 
the radial fracture would have to be proven by high speed 
photography. In this instance none of the glass left 
either surface. Evidently there was an harmonic vibra- 
tion of some kind that permitted the glass to come to a 
point of rest without losing its position in either surface. 
This lens was supported in a goggle cup in the position in 
which it is normally worn, when in actual use. 
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THE 
SILICA 


The problem of the volatilization of alkali from glass 
has been studied by various investigators (largely by 
Turner and his co-workers in England) mainly for the 
information that the subject might reveal concerning the 
nature and constitution of glass. Much of the information 
obtained, however, has been found to be applicable to 
practical glass-making. It is with this phase of the subject 
that this present review is concerned. 

It is well known from observation that increases in the 
cullet content of a glass batch results in a glass that has 
different melting, fining and working properties. For 
example, wheh no cullet is used in the batch the glass is 
softer working but as the cullet ratio is increased the 
glass becomes stiffer and harder working. Many explana- 
tions have been offered to explain this abnormal behavior 
of cullet on remelting, Scholes» suggesting that both the 
elimination of dissolved gases and volatilization of the 
alkali when the glass is remelted may be responsible. 
Early work by Turner’ and his co-workers in which a 
series of soda-lime-silica glasses were remelted in open 
sillimanite and fire clay pots (25 lb. capacity) at a tem- 
perature of 2550°F (1440°C) for 20-hour periods showed 
that even after correcting the chemical analysis results 
for the pot attack that the alkali content of the glass de- 
creased as a result of eleven remeltings from 16.54 per 
cent to 15.27 per cent. The actual chemical composition 
(not corrected for pot solution) of the remelted glasses 
are shown in Table I. In Fig. I the relationship between 
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VOLATILIZATION OF SODA FROM SODA-LIME- 
GLASSES: 


A REVIEW 


alkali content and the number of remeltings is shown 
graphically. 

Further work was then undertaken by Turner and his 
co-workers” * 4, ° on a more scientific basis. 
vestigations small amounts of different composition 
glasses were placed in platinum capsules and heated in 
an electric furnace for various lengths of time and tem- 


In these in- 


peratures. From the data thus obtained the effect of time, 
temperature and surface area on the volatilization of the 
volatile constituents of the glasses was determined. Fig- 
ure 2 shows graphically the effect of time and tempera- 
ture on the volatilization of alkali from one of the soda- 
lime-silica glasses used by these investigators. The change 
in chemical composition of this glass before and after 
two remeltings is given in Table II. As the above glass 
was a pure soda-lime-silica glass which contained no sul- 
phate an additional investigation was made on a soda- 


TABLE I 


Composition of a Soda-Lime-Silica Glass Prepared from Batch 
and Remelted Ten Times in a Sillimanite Pot (After Turner’). 


Glass No. SiO. R.0; CaO Na,O Total 
827A 73.82 0.73 8.56 16.54 99.65 
827C 73.94 0.85 8.63 16.35 99.77 
827D 73.79 0.88 9.04 16.01 99.72 
827F 73.74 1.32 8.90 15.88 99.84 
827G 73.86 1.64 9.04 15.39 99.93 
827H 73.90 2.04 8.84 15.14 99.92 
827I 73.45 2.27 8.78 15.17 99.67 
827J 73.59 2.42 8.83 14.89 99.73 
827K 73.56 2.96 8.80 14.70 99.92 
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lime-silica glass in which a small amount of sulphate 
was present. The results obtained are shown graphically 
in Fig. III. It was found that the order of volatility was 
the order of the sulphate content and the loss of sulphate 
was approximately proportional to the initial sulphate 
content. In addition the presence of sulphate caused an 
increase in the loss of alkali approximately to the ex- 
tent of twice the alkali volatilized from a pure glass of 
the same composition but containing no sulphate. 


TABLE II 
Chemical Composition Before and After Heating. 
Temp. Time SiO. CaO Na,O 
Original glass 73.35 9.90 15.94 
1400°C 180 hrs. 75.04 10.10 13.74 
1200°C 150 hrs. 73.42 9.88 15.73 


As a result of these various researches Turner states, 
“The loss of any volatile constituent is proportional to 
the area of the surface exposed and its concentration in 
the surface layer. The rate of loss falls off with time, 
owing to the progressive change in concentration in the 
surface layer; but this change in rate is modified in turn 
by the rate of diffusion of the constituent from the lower 
to the upper layer, so that the depth, density and the 
viscosity of the glass have to be taken into account.” Prac- 
tically speaking it would seem that this volatilization loss 
should be constant for any given set of conditions and 
therefore could be neglected in practice. However, con- 
ditions are usually not constant in practice, the furnace 
temperature, furnace pull and cullet ratio are often 
varied. If then, glass of a specified composition and 
working properties is desired these volatilization losses 
must be taken into account. 
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Practical workers have estimated by experience the 
amount of alkali that must be added to the batch to ac- 
count for the volatilization losses. According to Felsner® 
glass or remelting loses from 2-3 per cent of the weight 
of glass as alkalies so that if cullet is to be remelted 
alone it is necessary to add 2-31 parts of soda ash to 
every 100 parts of cullet if the glass composition is to 
be maintained. Hodkin, Turner and Winks’ found that 
the addition of 1 part soda ash per 99 parts of cullet 
resulted in a glass that worked exactly similar to the 
glass prepared from batch alone. Gould and Hampton* 
in their paper on the “Calculation of Glass Compositions 
from the Batch” showed that due to pot attack and alkali 
volatilization the finished glass is never exactly the same 
in composition as the glass calculated from the batch 
used. Gould and Hampton gave the following figures 
for the percentage loss of alkali oxides from a melt, per 
1 per cent of the oxide in the batch, Na,O (as soda ash) 
0.032, (as saltcake) 0.06 and K,O, 0.12. In the ques- 
tionnaire on the use of cullet read at the Third Conference 
on Glass Problems held at the University of Illinois® in 
1935 twenty per cent of the replies to the question “Do 
you consider it advisable to increase the amount of al- 
kali in the batch if the cullet to batch rate is increased?” 
advised an increase in alkali. No set amount of alkali 
was suggested, the addition of alkali being made in small 
amounts until the desired working properties of the glass 
were obtained. 

It can readily be seen from the results of these various 
workers that a definite correction factor that would 
take care of all conditions is an impossibility. From a 
practical viewpoint the best method of controlling the 
volatilization losses encountered in actual operation seems 
to be through the use of routine chemical analysis and 
physical property tests such as density determinations. 
In this manner the composition changes are quickly 
noted and prompt batch adjustments may be made. In 
addition, such data when coupled with operating data 
will in time allow estimates to be made of the effect 
various operating charges will have on the volatilization 
losses. 


1A. A. Childs, V. Dimbleby, H. W. Howes, W. E. S. Turner and F. 
Winks. Jour. Soc. Glass Tech., 1929, 13, 304. 
2E, Preston and W. E. S. Turner, Jour. Soc. Glass Tech., 1932, 16, 219. 
‘Tbid., p. 331. 
4H. W. Howes, H. Laithwaite, E. Preston and W. 
. Soc. Glass Tech., 1935, 19, 104. 
5E, Preston, W. E. S. Turner and H. Laithwaite, Jour. Soc. Glass 
., 1936, 20, 127. 
°F. Felsner, Ker. Rundschau, 1926, 34, 293. 
™F. W. Hodkin,,W. E. S. Turner and F. Winks, Jour. Soc. Glass 
, 1929, 13, 47 
‘Gould and Hampton, Glass Ind., 1930, 11, 249. 
®°Glass Industry, 1935, 16, 199. 
2S. R. Scholes, Modern Glass Practice, p. 81 (1941). Revised Edition. 
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OPA ASKS FREEZING OF PRICES 


A request to manufacturers in the household glassware 
group not to increase their current prices pending com- 
pletion of further study, was made on December 19 by 
the Office of Price Administration at Washington. The 
OPA request, made by Leon Henderson, urged the house- 
hold glassware group not to increase prices on current 
items above the levels prevailing on December 1, 1941, 
and to price new items at the same relative level. 
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THE FTC-ELASTI-GLASS HEARINGS 


Tre Federal Trade Commission completed its case 
against the S. Buchsbaum & Co. of Chicago after four 
days of hearings before Trial Examiner C. A. Vilas on 
Saturday, December 13, in Washington, D. C. The FTC 
supported its contention with evidence from expert wit- 
nesses that men’s accessories made from an organic ma- 
terial of glass-like appearance cannot properly be de- 
scribed as “glass” in any trade name entering interstate 
commerce. The date to resume the hearings in Chicago 
was tentatively set for February 2, when the respondent 
will present evidence in resistance to the FTC complaint. 

The Commission’s attorney, Eldon P. Schrup, con- 
tended that the S. Buchsbaum Company, in advertising 
its products implied that they were made of glass which 
he asserted they were not. Mr. Schrup also said that the 
company claimed its products to have properties asso- 
ciated with glass, such as durability and imperviousness 
to water or moisture. It was argued that the articles of 
men’s accessories which the company manufactures from 
Vinylite contains no glass whatsoever, because the prod- 
uct known as Vinylite is not a glass but rather is a prod- 
uct made by the heating and mixing of petroleum or 
coal and salt with a special catalytic agent and chemicals 
to induce the formation of certain gasses and distillates, 
which in cooling results in a synthetic resin product 
known as Vinylite. 

The Commission’s witnesses included Dr. John C. 
Hostetter, of the Hartford-Empire Co., of Hartford, 
Conn., a member of the American Society of Testing 
Materials, an organization devoted to the promulgation 
of definitions of, and specifications for, glass and other 
commercially marketed goods, in the interest of pro- 
ducers, consumers and the public generally; Dr. George 
W. Morey, a chemist of the Geophysical Laboratory of 
the Carnegie Institution 6f Washington and recognized 
nationally as an authority on glass; and Dr. Harrison 
E. Howe, for the past twenty years editor of a number 
of scientific magazines, one of which is sponsored by the 
American Chemical Society. Sam A. Brower, vice presi- 
dent of the Beau Brummell Ties, Inc., of Cincinnati, was 
the only witness representing the trades examined by 
the Commission at this Washington hearing. 

Under examination by Eldon P. Schrup, the Commis- 
sion’s attorney, Dr. Hostetter put into the record the 
following definition of glass, promulgated by the Amer- 
ican Society of Testing Materials: “Glass is an inorganic 
product of fusion which has cooled to a rigid condition 
without crystallizing. Some glasses contain non-glassy 
material, always imbedded in a glassy matrix. Glasses 
may be colored by suitable material in a dissolved or 
dispersed condition.” 

A motion by Walter H. Moses, attorney for Buchs- 
baum, to exclude the ASTM definition on the ground 
that the organization is not a recognized legal or govern- 
mental body, was overruled. 

Asked if the ASTM definition would embrace the ma- 
terial from which Elasti-Glass products were made, the 
witness replied, “No.” 

Qualifying as an expert on glass, Dr. Hostetter said 
he was a member of the American Ceramics Society’s 
committee on glass and a member of the International 
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Commission on Glass Technology. He offered as further 
evidence a long list of published writings on glass, which 
supported the ASTM definition. 

In cross-examination of the witnesses, Attorney Moses 
sought to show that Dr. Hostetter’s citations were so old 
that they did not include the results of modern scien- 
tific developments of glass. He cited Webster’s second- 
ary definition of glass to be “a substance glass-like in 
appearance,” and referred to the classification of glass 
products in the Patent Office as possibly qualifying 
Elasti-Glass as within the category of glass. Dr. Hostet- 
ter held to his view that a synthetic resin product had 
only one characteristic like glass in that it was trans- 
parent, and that Elasti-Glass did not contain any silicate 
substance and as a one component product was unlike 
glass. 

Dr. Morey described his qualifications as an expert 
witness on glass by stating that he had been with the 
Geophysical Laboratory of the Carnegie Institution since 
1912; was a membcr of the War Industries Board’s com- 
mittee on glass during the World War, and previously 
had been on the staf! of the Bureau of Standards from 
1909 to 1912, dealing with glass. He also has served as 
scientific consultant for a commerial glass company and 
had himself written, or collaborated on, sixteen articles 
on glass, most of which were published under the spon- 
sorship of scientific societies. As author of the volume 
“Properties of Glass,” Dr. Morey said he. was responsible 
for the following definition of glass: “Glass is an in- 
organic substance in a condition which is continuous 
with, and analogous to, the liquid state of that substance, 
but which, as a result of having been cooled from a fused 
condition, has attained so high a degree of viscosity as 
to be for all practical purposes rigid.” 

In response to questions by the Commission attorney, 
Dr. Morey said he believed that it was most important 
that the term glass be restricted to those glasses which are 
commonly used in commerce and not take in any product 
made of a glass-like substance. He said that Elasti-Glass 
could not qualify as an “undercooled liquid,” and was 
not embraced in his definition of glass. The cross-exam- 
ination was of a highly technical and scientific nature, 
with Dr. Morey holding to his definition of glass as rep- 
resenting his view of what is glass. 

Dr. Howe’s examination was given a dramatic touch 
by the Government offering in evidence a pair of sus- 
penders, described by the witness as made of Vinylite, 
and a tie, which the witness said was made of Fiberglas, 
with a cotton stitching, produced by the Owens-Corning 
Fiberglas Corporation. These two exhibits had been 
used by Dr. Howe in lectures which he gave in Chicago 
in February, 1940. 

“The suspenders,” the witness said, “are a very clever 
and unique use of Vinylite, a material made by the Car- 
bide and Carbon Chemical Corporation, and I would 
not call them glass. To me glass is a very different ma- 
terial. The tie is made of Fiberglas, with cotton stitch- 
ing, from the Owens-Corning Company, and it is a glass 
tie.” 

The Commission then introduced an advertisement of 

(Continued on page 35) 
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Compositions 


A soda-lime glass composition referred to as a low 
alkali type for containers, which has chemical durability, 
combined with ease of melting and fining, was patented 
by Aaron K. Lyle of Hartford-Empire Co. (2,262,951). 
The preferred composition and the allowable range of 
the finished glass follow: 


Preferred Lower Upper 

Composition Limit Limit 

Per cent Per cent Per cent 

So ee ene ereter 76.0 74.5 80.0 
R20: (Principally AloOs) ....... 3.0 15 6.0 
R O (Principally CaO) ........ 6.9 2.0 10.0 
Alkali (Principally Na2O)....... 13.6 10.0 14.5 
PED: «dx is kinins cackeue evens . 0.15 08 





John H. Partridge of Pinner, England has worked out 
some limiting considerations for glasses consisting of 
silica, lime and alumina, designed to prevent the forma- 
tion of anorthite (Si0,.CaO.Al,O,) as a devitrification 
product (2,262,198, General Electric Co.). A necessary 
prerequisite is that the silica content be less than 65 per 
cent and that the theoretical maximum percentage of 
anorthite be less than about 56 per cent. The following 
table gives the composition ranges covered by the patent 
claims and the somewhat broader range disclosed as 
workable in the patent specification. 

Range Range 


Disclosed Covered by 
As Workable Claims 


Per cent Per cent 
UN SE hos en dchaccoadessess 56-59 56-58 
Se GEERT 53'sGh cb civSasisae bace’s 14.6-15.5 15 
Alumina (AleOs) .....ccccccccces 15-20 19-20 
RE SUEDE nip ccccessesense 0-6 3-6 
| Eee 1-9.5 1 
Barium Oxide (BaO) ............ 0-3 3 
Phosphorous Pentoxide (P20;) ... 0-1 — 
PRE, CONE (cS netinnddescncscs 0-1.4 — 


Data of interest concerning these compositions are 
softening temperature 960-990° C, expansion coefficient 
4.6 to 4.8 x 10~*, and theorétical anorthite content 41 
to 54.6 per cent. 


Furnaces 


Figure 1 shows one of the principal features of melting 
tank construction proposed by Joseph C. Keaney, Mt. 
Lebanon, Pa., in patent 2,263,848, to minimize metal- 


INVENTIONS AND INVENTORS 


A Summary of the Patents of Interest to the Glass Industry Issued During November 

















Fig. 1. 2,263,848: Keaney. Blocks 13a form a bustle to 
rest on top the recessed flux blocks so that the metal line 
wear will not require replacement of the entire wall. 


line wear and to make replacements easier. The flux 
blocks are recessed at the top so that a ring of over- 
hanging refractory bustle blocks may rest on them and 
take the extreme wear at the surface of the molten glass. 
Obviously these bustle blocks need to be highly resistant 
to attack. They may sometimes be replaced without 
major repairs of the walls or hearth. 


The latest of many patents granted to Paul G. Willetts 
of Hartford-Empire Co. is 2,262,826 covering a mono- 
lithic bottom of refractory grain for glass melting fur- 
naces. Insulation of the bottom to reduce heat loss is a 
primary consideration. Using refractory grain of the 
alumina-silica type he proposed the pouring or tamping 
of successive layers on the bottom plate, with no bottom 
blocks used. Preferably these layers vary in coarseness 
from the bottom to the top surface so as to give porous 
insulative layers at the bottom and dense glass-resistant 
surface layers. To finally prepare the top layer, a coat- 
ing of glass-forming material (similar but possibly more 
refractory than the glass to be made in the furnace) is 
spread out and then fused into an impervious layer by a 
burning-in process. The latter heating step would be to 
a temperature higher than the normal operating tempera- 
ture. The process is in many respects similar to the tra- 
ditional method of “making bottom” in the basic open 


Fig. 2. 2,263,126: Gray, Pond 
and Weber. Corning’s ribbon 
lamp bulb machine combined 
with a turret machine (at the 
left) for forming lamp bulbs, 
tumblers and lamp chimneys. 
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hearth steel furnace, where a monolithic grain bottom 
of dead burned magnesite is prepared. It might be men- 
tioned that bottoms of this type develop holes or pits 
which can be repaired after each heat is tapped from the 
stecl furnace. There would be no opportunity for daily 
repairs in a glass tank. However, the erosion factors are 
many times more severe in the open hearth furnace. 

To prevent chilling of glass at the outer lip of the 
forehearth from which a suction gathering machine op- 
erates, George W. Batchell of Toledo places a metal tube 
in a recess of the outer wall of the bay at the glass sur- 
face level and directs a long flame through it (2,264,232). 

For melting viterous enamels, Richard H. Turk of Bal- 
timore (Porcelain Enamel & Mfg. Co.) has patented fur- 
naces which pile up the batch in the end of a long smelt- 
ing furnace and allow it to melt and flow away in a shal- 
low stream to the quenching vessel (2,262,069 and 2,- 
262,070). 


Feeding, Forming and Shaping 


Figure 2 shows a new Corning Glass Works high-speed 
forming machine which combines features of turret ma- 
chines with the Corning ribbon machine which was de- 
veloped initially for lamp bulbs. The range of ware 
which can be produced on this new machine includes 
lamp bulbs, tumblers, and lamp chimneys. In Figure 2 
the right hand portion of the machine contains the rib- 
bon forming elements while the final forming apparatus 
is the turret at the left. In connection with the fore- 
hearth 22 (upper right) a feeder separates gobs of glass 
from the bottom end of a stream, and a pair of cups 
(not shown) seizes and shapes the falling charges into 
parisons of a desired shape and then deposits them on 
the orifice plates 100 of a moving chain, in such a man- 
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TO VACUUM PUMP 


Fig. 3. 2,263,008: McRae. Apparatus which holds lenses 
in a vacuum chamber and contains a heating element 26 
for volatilizing a metal fluoride onto the lenses to prevent 
Fresnel reflections. 
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ner that the parts of the pari- 
son contacted by the shears 
are excluded from the arti- 
cles later formed. On the 
continued advance of the 
loaded orifice plates blow- 
heads associated with them 
function to blow the parisons 
into a form suitable for in- 
troduction into finishing 
molds. These molds are 
mounted on a turret and have 
a path of travel such that the 
partially formed articles sus- 
pended from the orifice plates 
enter the path of travel of the molds and are externally 
shaped thereby, then leave the path of travel of the molds 
and are subsequently separated from the cullet remaining 
and from the associated orifice plates. 

The patent covering this machine is 2,263,126 granted 
to David E. Gray and Leander N. Pond of Corning and 
Walter C. Weber of Painted Post, N. Y. 

Mr. Gray received another patent 2,263,127 covering 
a new principle for making pressed glass articles. As 
contrasted with normal pressing operations whereby a 
gob is introduced into a mold followed by a shaping 
plunger, Gray proposes to use a molding apparatus which 
catches the dropping gob between a cup and plunger 
moving transversely across the line of fall and to imme- 
diately give it a final shaping. By such a method there 
should be no appreciable cooling of the skin surface be- 
fore the article receives its final shaping. 

George Ruppert of Sand Springs, Okla., has assigned 
to Alexander H. Kerr & Co. Inc. his patent 2,262,469 for 
a gob feeding apparatus which supports a glass reservoir 
on a piston so that the elevation of the piston raises the 
discharge orifice of the reservoir toward a plunger in 
line with the orifice, and causes glass to be discharged. 

In making cellular glass Wm. O. Lytle, of New Ken- 
sington, Pa. (2,264,246 Pittsburgh Plate Glass Co.) in- 
troduces crushed glass into a column-like container 
filled with air or other gas under pressure, where it is 
fused to such an extent as will unite the glass particles 
and entrap air bubbles; the material is drawn through 
an orifice at the bottom into an atmosphere of reduced 
pressure which will expand the pores prior to annealing. 

Patent 2,263,601 to Alfred Wendler of Berlin-Dahlem, 
Germany, describes a method for encasing metal wires 
or rods in glass tubing drawn tight over the metal. The 
metal is placed in a glass tube, a portion of the glass 
tube is heated to softness, and the metal is then drawn 
through the heated point, drawing the glass at the same 
speed so the metal will receive a thin tight fitting glass 
covering. 


Fig. 4. 2,263,493: Habert. 
Thickness of the rising sheet 
is controlled largely by cur- 
rents induced by drawing 
another sheet downward. 
The latter sheet is scrapped. 


Plate and Sheet Glass 


Figure 4 illustrates the means suggested by Louis Ha- 
bert of Paris, France, for obtaining close control of a 
vertically drawn sheet, which consists in providing rollers 
at the base of the sheet to keep glass flowing toward the 
meniscus. The latter sheet is ordinarily to be considered 
as a waste product to be returned to the furnace as cullet. 
It is claimed that such an assembly allows a control of 
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Fig. 5. 2,261,262: Lewis. Enforced glass made by feeding 
wire between two sheets of viscous glass receives a colored 
film of glass from a reservoir which rides on top the roll 1. 


the glass currents to an extent which gives close control 
of the thickness of the vertically drawn sheets. This is 
patent 2,263,493 assigned to Anonyme des Manufactures 
des Glaces & Produits Chimiques de Saint-Gobain, 
Chauny & Cirey, Paris. 

Patent 2,264,245 to Wm. O. Lytle, of New Kensington, 
Pa., has joined the Pittsburgh Plate Glass Co. group of 
patents on means of applying colored surfaces to glass 
sheet as it is drawn from a tank of clear glass. There 
are supply bodies of colored glass which feed by gravity 
onto the upper surface of a horizontally drawn sheet and 
by hydrostatic pressure onto the under surface, both 
occurring just before the sheet is passed through a pair 
of driven rolls which precede the lehr. 

Mr. Lytle received also patent 2,264,244 for a black- 
board made by coating a glass plate with an opaque 
enamel containing an abrasive substance such as silicon 
carbide. 

Joseph H. Lewis of Kingsport, Tenn. in patent 2,261,- 
262 (Blue Ridge Glass Corp.) describes a drawing proc- 
ess for making a wire reinforced sheet glass in which 
one of the two main component sheets which cover the 
wire, is coated with a film of colored glass. This is ac- 
complished as shown in Fig. 5. 

Wilbur F. Brown and John L. Drake of Toledo (Lib- 
bey-Owens-Ford Glass Co.) describe in patent 2,262,988 
machines for cutting small glass tiles from a sheet of 
glass while it is in the hot plastic condition. The par- 
ticular apparatus of Fig. 6 is strikingly similar to con- 
tinuous cutters long used in other ceramic industries such 
as quarry tile and hollow structural tile. However, the 
Brown-Drake cutter cuts the sheet longitudinally as well 
as transversely. 

Another Libbey-Owens-Ford patent is 2,263,005 
granted to Donald L. McClure of Toledo for a supporting 
frame to hold sheets vertically while they are being bent. 
The sheet is supported at its lower edge by blocks on 
which it can slide laterally but which are equipped with 
wire-like elements which would prevent any large acci- 
dental movement. The sheet is held in a vertical position 
by a loose spring clamp at the top. 
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Fig. 6. 2,262,988: Brown and Drake. Cutter for forming 


titles from a continuous sheet. 


Ferdinando Ferré of Milan, Italy, in patent 2,263,679 
has arranged a tempering furnace in such a way that the 
air blasting zone is under the heating zone, so that the 
sheets are lowered directly into it as soon as they have 
been adequately heated. The air blasts are directed at 
both sides of the sheet through many jets in oscillating 
nozzle plates. The blowers which provide the blast are 
set in operation by the movement of the sheet into the 
chilling chamber. 

André Do Huu Chan of Sceaux, France (Société Ano- 
nyme des Mfg. de Glaces et Produits Chim. de Saint- 
Gobain) also has provided equipment useful in temper- 
ing glass sheets. It consists of the placement of a mov- 
ing screen between the source of air blast or heat supply 
and the ware, to equalize the temperature treatment. The 
principle thus described in patent 2,262,545 is applicable 
to other heating and cooling processes. 

A decorative tile is made by Arthur D. Nash of Sewick- 
ley, Pa. (Pittsburgh Plate Glass Co., 2,264,183) by 
spreading a powdered colored vitreous glaze over a glass 
plate, laying another plate on top and heating the as- 
sembly to cement the two plates together by fusing the 
glaze. James H. Sherts of Pittsburgh and Robert A. 
Miller of Tarentum, Pa. in another Pittsburgh Plate 
Glass patent (2,264,190) disclose a laminated non-glare 
polarizing unit which might be used in windshields. 


Glass Wool and Fiber 


Paul Ebaugh of Granville, Ohio, has assigned to 
Owens-Corning Fiberglas Co. his patent 2,261,148 for 
hydrofluoric acid treatment of fiber glass textiles to re- 
move loose fiber ends. He reports that a three minute 
immersion in 20 per cent acid accomplishes this result 
and opens the weave noticeably, but without damaging 
the fibers within the yarns. The treated products are 
softer and more flexible. Other chemicals having sim- 
ilar effects, but not covered by the patent claims, were 
reported by Ebaugh as including potassium hydroxide 
and sodium hydroxide solutions and fluoride salts and 
pastes. In another Owens-Corning Fiberglas patent (2,- 
263,217) Howard R. Lillie and Eric H. Loytty of Corn- 
ing, N. Y., report that glass textiles made of low alkali 
fibers lose considerable strength in moist atmospheres but 
that this can be almost entirely prevented by a 5 to 30 
minute prior heat treatment of the textiles at 50 to 340° 
C. In low alkali glasses (only) the heat treatment ac- 
tually results in an increase in strength of the individual 
fibers. By low alkali glasses the inventors mean glasses 
with less than 3 per cent of the alkaline oxides. The 
heat treatment releases some of the strains set up in the 
weaving process. 

(Continued on page 33) 
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CURRENT 


N ovember activity in the glass industry was less than in 
the previous month but established a new record for this 
period of the year; employment held at the October level 
but payrolls dropped slightly. According to THE GLAss 
InpusTRY’s Production Index, output during November 
totalled $43,000,000 bringing the 11 months’ total up to 
$426,000,000, as compared to $335,000,000 last year. 
These figures indicate that 1941 output will set a record 
of close to $470,000,000 which represents an increase of 
$100,000,000 over last year’s estimated volume. 


Plate glass production during November totalled 14,- 
276,765 square feet, according to the Plate Glass Manu- 
facturers of America. This was 10 per cent less than the 
previous month’s total and was 12 per cent below the 
November, 1940, level. During the first 11 months of 
1940, plate glass output amounted to 180,092,713 square 
feet as compared to 146,880,352 square feet in last year’s 
comparable months—a decrease of 22 per cent. 


Window glass production during November totalled 
1,299,913 boxes, which was 14 per cent below the previ- 
ous month’s level but about equalled 1940’s correspond- 
ing month. Cumulative figures for the January-Novem- 
ber period indicate an output of 14,857,000 boxes as a 
gain of 22 per cent over last year. During November the 
window glass industry operated at 80.1 per cent of ca- 
pacity. 


Glass container production during November totalled 
6,178,615 gross, according to the Glass Container Associ- 
ation of America. This was 13 per cent less than the 
October total but exceeded November 1940 by 44 per 
cent. During the first 11 months of this year, production 
totalled 64,389,750 gross, as compared to 50,062,000 
gross in last year’s corresponding period. These figures 
indicate that productive activity in this branch of the 
glass industry has been 29 per cent greater than last year. 

Shipments of glass containers during November de- 
clined 16 per cent from the prvious month’s total to 
5,281,197 gross; however, this was 30 per cent greater 
than the November 1940 total. Outstanding gains were 
reported over last year’s corresponding month for beer 
bottles, which increased 173 per cent and pressure and 
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Production: Eleven Months, January 
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non-pressure ware which expanded 153 per cent. Sales 
of general purpose ware were up 48 per cent, medicinal 
and toilet ware 42 per cent, narrow neck food containers 
39 per cent, pressed food ware 34 per cent, milk bottles 
23 per cent and wide mouth food containers 21 per cent. 
Sales of domestic jelly glasses and fruit jars were off 48 
per cent and 18 per cent respectively and liquor bottle 
shipments dropped 9 per cent. Cumulative figures for 
the January-November period reveal that this year’s 
shipments have exceeded 1940's volume by 31 per cent, 
having established the record total of 64,038,749 gross 
during these months. An analysis of the trends in indi- 
vidual lines indicates that all types or containers have 
made substantial gains—domestic fruit jars 95 per cent, 
beer bottles 53 per cent, pressure and non-pressure ware 
44 per cent, domestic jelly glasses 39 per cent, general 
purpose ware 38 per cent, milk bottles 32 per cent, wide- 
mouth food containers 28 per cent, medicinal and toilet 
ware 25 per cent. narrow neck food containers 24 per 





CURRENT GLASS CONTAINER STATISTICS 


(ALL Ficures Are IN Gross) 


Types of Ware 
Nov., 1941 


Food Container 1,543,598 
(Narrow neck, wide mouth, and pressed) 


Pressure and Non-Pressure 


1,068,387 


180,061 
115,564 
1,118,551 
1,299,510 
334,572 
191,050 
27,305 
15,688 
4,350,688 


Liquor 
Medicine and Toilet Prep 
RO WINOO io 30a c52'csu cases s oe 
Milk 
Fruit and Jelly 
All Other 
Total Industry 


1,189,604 
2,045,495 
403,205 
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r———Production—— 


Nov., 1940 


Shipments—— 


Nov., 1941 Nov., 1940 
1,261,527 1,007,842 


--End of Month Stocks— 
Nov., 1941 Nov., 1940 


2,183,297 2,166,677 


317,408 
263,845 
1,039,969 
1,758,008 
379,763 
242,693 
3,321 
14,663 
5,281,197 


125,648 
102,461 
1,138,423 
1,230,074 
256,860 
196,898 
4,133 
14,382 
4,076,721 


565,954 
401,356 
1,818,302 
2,655,519 
428,606 
344,223 
273,126 
40,161 
8,710,544 


732,586 
570,062 
1,551,914 
2,964,283 
664,124 
328,815 
418,428 
35,301 
9,432,190 
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cent, liquor ware 22 per cent and pressed food ware 20 
per cent. 

Inventories of glass containers were 8 per cent lower 
at the close of November than they were on last year’s 
corresponding date. Stocks of all types of ware declined 
with the exception of milk and beer bottles and food con- 
tainers which increased. 


Miscellaneous glass preducts manufactured during 
November were valued at $17,000,000 compared with 
$14,000,000 in November 1940. 

Machine-made tumbler production during November 
amounted to 4,633,694 dozens, which was 52 per cent 
greater than in 1940’s corresponding month. During the 
first 11 months of this year, tumbler output totalled 48,- 
635,604 dozens—20 per cent above last year’s level. Ship- 
ments during November increased 28 per cent over No- 
vember 1940 to 3,584,296 dozens, bringing the January- 
November total to 22 per cent above 1940’s comparable 
period to 48,101.168 dozens. Finished stocks of tumblers 
dropped 3 per cent below the November 1940 level to 
7,902,681 dozens. 

Manufacturers’ sales of machine-made table, kitchen 
and household glassware totalled 3,279,174 dozens or 11 
per cent more than a year ago. For the 12 month period 
ending November 30, 1941, this trade amounted to 38, 
988,484 dozens—15 per cent more than the previous 12 
months’ total of 33,800,099 dozens. 


Employment and Payrolis: Employment in the glass 
industry during November held close to the 93,000 record 


Cy a GLASS INDUSTRY'S INDEX 


Menthly Trends Through November, 1941 
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set in October. This compares with 81,500 in November 
1940. 

Payrolls in the glass industry during November 
dropped $500,000 below the October figure to $12,500,- 
000. During the first 11 months of 1941 glass manufac- 
turers paid out close to $122,000,000 in wages; last year’s 
comparable total was $94,000,000. 


Foreign Trade: The Department of Commerce has 
ceased the publication of foreign trade statistics for the 
duration of the war so that this information cannot be 
used by the enemy. This is the same policy that other 
belligerent countries have followed in order to maintain 
secrecy relative to vital statistics. Therefore, it will be 
necessary for THE GLass INDUSTRY to suspend the publi- 
cation of Foreign Trade data. 

For the benefit of our readers, however, we report the 
significant statement published last month, that during 
the first 9 months of this year, exports of glass and glass 
products totalled $15,018,000 as compared with $9,987,- 
000 in 1940°s comparable months and $6,000,000 in 
1937. Imports dropped from $1,963,000 in 1940’s 
January-September period to $1,023,000 in 1941; this 
was less than 1/7 of 1937’s corresponding trade. 


APPLIED OPTICAL INDUSTRIES, INC. 


The land and building of the Optical Glass Products, 
Inc., Hamburg, New York, have been purchased by a 
corporation operating as Applied Optical Industries 
which have been founded to carry on the project for the 
molding and precision annealing of optical raw glass for 
ordnance optics requirements. This company will handle 
the processing of optical raw glasses made by all manu- 
facturers including Chance Bros., Bausch & Lomb, Corn- 
ing and Pittsburgh Plate. At the present time the fa- 
cilities of the plant are being expanded to take care of a 
large part of the independent needs for optical moldings 
by the Government as well as by manufacturers of ord- 
nance instruments. 

The company will operate under the guidance of Alex 
J. Weinstein who, for a number of years, has been the 
agent in this country for Chance Bros. & Co. Ltd. The 
offices of the company will be located in New York City 
at 95 Madison Avenue. The factory operations will be in 
charge of Mr. Harry Rumel. 


“VICTORY MARKET PLACE” 


A “Victory Market Place” to bring together owners of 
idle equipment and manufacturers holding war contracts 
has just been launched by the N. Y. Journal of Commerce. 
This clearing house for idle tools and machinery that 
can be used by contractors and sub-contractors on Gov- 
ernment orders is being prepared in cooperation with the 
Contract Division of O.P.M. 

In conjunction with the “Victory Market Place,” The 
Journal of Commerce now presents each Tuesday a page 
of vase histories explaining how individual manufacturers 
are actually meeting production, equipment, packaging 
and transportation problems arising out of the war. 
Manufacturers in all branches of industry are cooperating 
in this effort to publicize ideas that work for general use. 

The first three editions of this new “War Industries” 
service have been published in reprint form. Reprints 
may be had at 10 cents each from the N. Y. Journal of 
Commerce, 63 Park Row, New York. 
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QD Research Digest 


Practical Interpretations of Glass Technology 


Tae Guass INDUSTRY inaugurates with this issue a de- 
partment devoted to the discussion of published re- 
searches on glass from the point of view of their indus- 
trial applications. 

In the long view of history, the industrial arts pre- 
ceded the sciences. Thus, adequate glass apparatus was 
ready for the chemist before chemistry worthy of the 
name was born. Processes and methods, compositions 
and techniques were developed long before science 
pointed out the reasons why or gave any indications of 
leadership. 

This state of affairs has become reversed, so far as 
the glass industry is concerned, during the past genera- 
tion. Technology has overtaken rule-of-thumb in the 
manufacturing establishments that are out in front in 
the march of progress and those which employ groups 
of engineers, physicists and chemists, and which take 
advantage of the published findings of research labora- 
tories. Very often, the subjects investigated and the data 
reported seem to have no direct bearing upon the devel- 
opment of new products or upon the improvement of 
existing processes. 

It will be the purpose of this department to attempt 
the evaluation of research papers in terms of their direct 
application to the business of manufacturing glassware 
and the utilization of product. Many researches and 
discoveries, however interesting they may be from the 
scientific point of view, are completely useless and aca- 
demic as seen by the manufacturer. Some of these will 
remain in that category; others will become vitally im- 
portant as new needs arise or as industrial techniques 
catch up with scientific discoveries. The first group of 
papers selected for comment appeared in 1940. 


Durability 


The work of F. R. Bacon and O. G. Burch (Jour. Amer. 
Ceram Soc., Jan. 1940) showed that accelerated tests do 
not agree with actual service tests. That is, if a bottle 
glass is crushed, and the powdered glass is treated with 
hot distilled water, the comparative rating of this glass 
against another similarly treated may not be the same as 
the comparative behavior of the same glasses in actual 
bottles, filled with solution and stored for long periods. 
In particular, testing with distilled water does not tell 
the story of resistance against acid, nor does a rapid test 
with dilute acid establish the resistivity of the glass to- 
ward alkaline solutions. 

This seems to mean that the manufacturer ought to 
test his bottles or bottle glasses by using the actual 
liquids that will be stored in the bottles, or by solutions 
representing such liquids in acidity or alkalinity. 


Surface Tension 

While variations in surface tension must be reflected 
in certain forming processes and in the fining or plain- 
ing of glasses, this property is so overshadowed by vis- 
cosity as an influence that any attempt to control surface 
tension by altering compositions seems generally futile. 


JANUARY, 1942 


Accordingly, such papers as that of Babcock, on the 
dipping-cylinder method (Jour. Amer. Ceram. Soc., Jan. 
1940) , demonstrating the slight change of surface tension 
with temperature, rating certain oxides as to their effect 
(Al,O,) MgO) CaO) SiO,), and confirming the findings 
of previous investigators, must be regarded as without 
immediate technical value. 


Analysis 


In view of the excellent work done by G. E. F. Lundell, 
National Bureau of Standards, and by collaborating lab- 
oratories, the glass analyst of today would do well to 
discard the older textbook methods in favor of short, but 
nevertheless well-tried and sufficiently accurate new 
methods specifically adapted to the analysis of commer- 
cial glasses. 

Webster and Lyle (Jour. Amer. Ceram. Soc., Aug. 
1940) have presented a scheme embodying methods so 
rapid that a glass may be completely analyzed in one 
working day. This contribution may well be regarded 
as a guide for the routine analyst in the glass plant 
laboratory. 


Diffusion of Helium Through Glass 


At first glance, this subject seems to belong in the 
“what-of-it?” class. Not many bottles or flasks will be 
made for the storage of helium. 

But, as a further approach to the understanding of the 
“fine structure” of glasses, such a paper as that by Smith 
and Taylor (Jour. Amer. Ceram. Soc., May 1940) is a 
useful contribution. X-ray work has indicated that the 
atoms in a silica glass must be tied together in such a 
fashion that the stuff is full of holes through which tiny 
atoms of the helium size might well creep. When bases 
are added to the silica, they must find placement for their 
metallic atoms in these holes, plugging them more or 
less against the passage of helium. 

At the moment, such facts or ideas cannot work any 
change in manufacturing processes. But, in the longer 
view, any discovery that contributes to more knowledge 
of the liquid state—to which glasses belong—must be 
welcomed and preserved, against the day when some new 
application of glass requires some understanding of its 
very insides. 


Electrical Conductivity 


To most of us, glass is a non-conductor of electricity, 
and that is why we see more glass insulators than people. 
But it is well to remember that insulation is only rela- 
tive, not absolute. Glass becomes a good enough con- 
dutor, when it is hot, to permit the operation of electric 
glass furnaces in which the current is carried through the 
glass itself. A quantitative contribution is made by 
Badger and White (Jour. Amer. Ceram. Soc., Sept. 
1940), who show that the potash-lead glasses are much 
better resistors than the soda-lime glasses. Makers of 
incandescent lamps and radio tubes already know this 
fact, but the specific information may become useful in 
other applications of glass as an electrical insulator. 















































































































MOTOR-DRIVEN SWITCH 


A new electrically operated track 
switch known as a Motor-driven Type 
H Switch has been developed by the 
Cleveland Tramrail Division of The 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, for use on cab-operated, 
gravity, or automatic dispatch overhead 
materials handling systems. This de- 
velopment enables the Tramrail opera- 
tor to pre-set the switch at some dis- 
tance ahead while traveling and thus 
save time lost when switching by hand. 
Likewise, indexes on gravity or auto- 
matic dispatch carriers may be set to 
actuate trippers which will cause one or 
several switches to take the positions 
desired. 


The switch is ruggedly built of steel 
welded and consists of two main assem- 
blies—an outer supporting frame and 
an inner sliding frame. The outer 
frame is designed for bolting rigidly to 
the super-structure. The inner assembly 
carrying a straight and curved rail, 
rides on multiple easy-operating rollers, 
and is set in position by a motor-driven 
cam through a lever arrangement. 


“CLIPPER” TRUCKTRACTOR 


The Clark Tructractor Division of Clark 
Equipment Co., Battle Creek, Mich., has 
developed a sturdy, low-priced, compact, 
fork type truck that is said to incor- 
porate all desirable features in modern 
truck design. Christened the “Clipper,” 
these trucks are offered in six models, 
capacities 1000, 1500, 2000 lbs. with 
standard finger lifting heights of 60 to 
108 inches, other special heights op- 
tional. 


Gas-powered for 24-hour continuous 
service, the Clipper has an economical 
four cylinder industrial truck engine, 
front wheel drive, rear wheel steer, 
hydraulic lift and tilt. Self starter and 
hydraulic brakes are standard equip- 
ment. The driver rides on a comfort- 
able spring suspended seat with all con- 
trols within easy reach, thus permitting 
safe operation at speeds from one to 
seven miles per hour forward or re- 
verse. 


AIR PUMP CATALOG 


A new loose-leaf edition of the Gast 
Rotary Air Pump and Compressor Cat- 
alog has just been issued by Gast Mfg. 
Corporation. The new catalog contains 
data on the company’s line designed to 
meet especially the needs of Defense 
production—including the new Gast V- 
Belt Driven Air Pump. 

In addition to illustrations and de- 
tailed descriptions of the various mod- 
els, the catalog presents specifications, 
engineering data and performance ta- 
bles for 10 sizes of Gast Rotary Air 
Pumps, 1 to 23 C.F.M., vacuum to 28 
in. and pressures up to 30 pounds. Also 
a section of photographs and descrip- 
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Cleveland Tramrail’s Motor-driven Type H Switch. 


tions of Gast applications in industry 
and as standard equipment on many 
types of machines. 


ANALYZING MEDIUM GOGGLE 


The Polarizing Instrument Company, 
New York, has improved the design 
and construction of goggles used as an 
analyzing medium on glass strain test- 
ing polariscopes. The new analyzing 
goggle is mounted in a complete metal 
frame which not only totally eliminates 
smearing and slipping, but also reduces 
the chance of breakage if the goggles 
drop. They are designed so that the 
wearer can have his own correction 
lenses mounted within the analyzing 
goggles. 

The old type goggle had several ob- 
jections, it was a lamination of quartz 
on Polaroid cemented by Canada Bal- 
sam. In a warm room the quartz would 
not only smear but would also slip 
from its correct axis of orientation. If 
the goggles were dropped, it meant 
almost certain breakage of a very ex- 
pensive item. For the individual who 
normally wore correction spectacles, the 
old style made it necessary to wear the 
analyzing goggles over the correction 
spectacles, making a very awkward 
working medium. 


BOOTHCOTE 


The Harris Soap Company of Buffalo, 
New York, has developed a spray booth 
coating, Boothcote, that is said to cut 
spray booth cleaning to a few minutes 
instead of the usual hours necessary 
for this job. The process is a simple 
one. Boothcote is sprayed on the clean 
metal walls of the spray booth; waste 
paint, lacquer, or enamel, is allowed to 
accumulate, and then the whole mass 
of waste paint is removed in a large 
sheet, or in as large a sheet as a man 
can handle. Another rapid coating of 
the metal walls and the booth is ready 
to be used again in production. No 
scraping is necessary in removing the 
paint since the accumulation practically 
falls off due to its own weight once it is 
loosened from the metal walls where it 
lays tightly until the spray booth op- 
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erator is ready to sheet it off the walls. 

The old way of handling the spray 
booth cleaning problem was to line the 
booth with kraft paper or cardboard 
and then remove the lining when it be- 
came too heavily loaded with waste 
paint. Besides the disadvantage of the 
man-hours of labor involved there was 
always the cost of spoiled finishes due 
to the weighted-down cardboard falling 
on work being sprayed. 

Boothcote, the company claims, is 
non-toxic, non-imflammable, and _ will 
not harm the skin. It is used by the 
War and Navy Departments. 


CATALOGS RECEIVED 
Light Conditioning Company of Amer- 
ica, New York City. <A folder on 
“Artfiber,” an all glass product con- 
sisting of fiber layer interlayer of va- 
ried pattern and color hermetically 
sealed between two sheets of glass, de- 
scribing the architectural and artificial 
lighting uses. 


General Electric Company, Schenec- 
tady, N. Y. Two new bulletins. GEA- 
3660 explains in detail the design, con- 
struction, and application of the new 
2300-volt contactor motor starter which 
can be safely applied to high-capacity 
power circuits. 

GEA-3680— The Recording Photo- 
electric Spectrophotometer for the 
graphic measurement of color. 


The Brown Instrument Company, Phila- 
delphia, Pa. Catalog No. 8301—“In- 
dustrial Control Devices—Products of 
Minneapolis-Honeywell Regulator Com- 
pany.” A 56 page catalog illustrating 
forty-four industrial controls and safe- 
guards. 





CATALOG & BULLETIN 
SERVICE 
Current catalogs and manufactur- 
ers’ service bulletins reviewed in 
this department may be obtained 
by writing to THE GLASS IN. 
DUSTRY. 
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INVENTIONS AND INVENTORS 
(Continued from page 28) 


Patent 2,262,094 to Henry J. Burt of Wheaton, IIL., 
covers a machine for applying dry nodules of insulating 
fiber wool by blowing. 


Miscellaneous Processes 


To improve the chemical durability of glass ware 
Aaron K. Lyle and Donald E. Sharp of Hartford-Empire 
Co. suggest the use of three groups of materials as fol- 
lows: 


Patent No. 
2,261,689 


Material 
Halogen-substituted saturated hydrocarbons (bromo- 
form, acetylene-tetra-bromide, carbon-tetra-chloride, 
monochlor-benzene) . 
Single ring type aromatic hydrocarbons (benzene, 
zylene) . 
Acetone. 


2,261,690 
2,261,691 


The method of using each of these groups of liquids is 
to introduce about 0.2 cc per pint of contents of the con- 
tainer while the container is above 300° C. This may be 
done before or during annealing or tempering. 

Figure 3 illustrates the holder designed by Daniel B. 
McRae of Rochester, N. Y. (2,263,008, Eastman Kodak 
Co.) for lenses to be treated by volatilized metal fluorides 
to reduce reflections. A similar apparatus was described 
in John H. McLeod’s patent 2,260,471 (Dec. 1941 GLass 
Inpustry). An air tight bell jar connected to a vacuum 
pump houses a lens support and the filament 26 which 
is the source of the fluoride. 

Although Prince Rupert’s drops, the earliest form of 
tempered glass, were quenched in water, this is such a 
severe chilling medium that attempts to use it in temper- 
ing shaped commercial articles have always resulted in 
the destruction of the articles. Molten baths which have 
been successfully used include oils, molten metals and 
salts, and synthetic materials such as light chlorinated 
resins. Ralph K. Day of Snyder, N. Y., reports in patent 
2,263,489 (Corning Glass Works) his discovery that 
although water cannot be used alone, a small addition 
of water to molten salts such as the nitrates, nitrites, chlo- 
rides and sulphates of barium, calcium, sodium, and po- 
tassium, yields tempering baths which have markedly 
superior chilling ability to the molten salts alone. The 
usable range is about 105 to 550° C. The chilling power 
of such baths does not increase directly with the water 
content, but is said to reach a maximum at about 15 per 
cent water. 

Lamp bulb manufacture is the subject of patents 2,- 
262,760 to Roland M. Gardner of Swampscott and Ralph 
L. Allen of Beverly, Mass., (Hygrade Sylvania Corp.), 
2,263,093 to Philip J. Kayatt of New York City (as- 
signed to Harry C. Zaun, Atlantic Beach, N. Y.), 2,263,- 
171 to Robert F. Hays, Jr. of Bloomfield and Alva L. 
Herman of Montclair, N. J. (Westinghouse Elec. & Mfg. 
Co.) and 2,262,176 to Walter J. Geiger and Wilson Da- 
vidson of Cleveland (General Electric Co.). The last 
three are concerned with fluorescent lamps or other gas- 
eous discharge lamps. 

William Bierman of New York City received patent 
2,261,214 for a glass cutter for opening filled ampoules 
or for cutting any other type of glass tubing. 

Woldemar Weyl of the Dept. of Ceramics at Pennsy]l- 
vania State College has developed in patent 2,261,197 
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assigned to American Optical Co., a polishing material 
to take the place of rouge. His method is to heat clay 
to some temperature between 500° C and 900° C, which 
will activate the alumina and not be high enough to 
cause vitrification. A soluble salt of iron or another 
metal may be added to the clay before heating it so 
as to provide another metal oxide in the finished prod- 
uct. The chemical tests applied by Dr. Weyl to make 
certain that the alumina is sufficiently activated will be 
interesting to many. 

The decorating machine described in patent 2,261,255 
issued to Albert S. Jackson of Wood River, Ill. (Owens- 
Illinois) does the neat trick of applying screen decora- 
tions simultaneously to the neck and body portions of a 
bottle which is being rotated; since these portions have 
different diameters their peripheral speeds are of course 
different. Jackson considers his invention a further de- 
velopment of the apparatus in patent 2,231,531 granted 
Feb. 1941 to Albert Jackson and Clarence A. Heyne. 





ENGINEER WANTED. Combustion engineer, preferably 
with glass house experience. Should be capable of han- 
dling plant maintenance and tank problems. Fine oppor- 
tunity for the right man. Age not important. Reply to 
Box 45, The Glass Industry, 11 W. 42nd St., New York 
City. 








YOUNG COLLEGE GRADUATE WANTED. Apprentice 
engineer wanted for service in glass plant. Experience 
not necessary. Present plant engineers are aware of this 
advertisement. Excellent opportunity for the right man. 
Reply to Box 46, The Glass Industry, 11 West 42nd St., 
New York City. 








FORTER-TEICHMANN CO. 


Engineers and Contractors 


for 
The Glass Industries 
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119 Federal Street, Pittsburgh, Pa. 
Phone FA 1445 Cable ‘‘Forter”’ 
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Base Materials 


Barium carbonate (BaCO;), Crude, (Witherite) 


90%, 99% through 200 mesh............ ton 
Precipitated material... ..........0.eeeeees 
Barium sulphate, in bags..............+++- ton 
Barium sulphate, glassmaker’s, carlots, bulk 
Ge Oh SION SIRS ons o can'evacecs see ton 
Borax (Na9ByO710H2O)............000eeeee Ib. 
SN s Soeidvecnekeawud In bags, Ib. 
I Sd abvicanes@uxcatacas In bags, Ib. 
Boric acid (Hg3BOs3) granulated. ..... In bags, Ib. 
Calcium phosphate (Cag(PO,)o)............- Ib. 
Cryolite (NagAl Fg) Natural Greenland 
AS ine dniideca witinnsene bo Ons Ib. 
Synthetic (Artificial). .............+.-- Ib. 
Feldspar— (published list prices) 
DP & cs cd oa wesesecde poatede reeds ton 
ME pb iGathecsa dunvunaes hewn skank’ ton 
IR cuidunktaca0d Ga chanitredpenkes ton 
NE neds ceducngrebhneunses ton 


Carlots Less Carlots 
55.00 60.00 
19.00 24.00 


15.00-16.00 18.00 


""9225 «028 -.0305 


025 .0305-.033 
0495 .0555-.058 
07 07% 
-950-.975 -10 


No supplies available. 


11.00-13.25 
11.50-13.75 
11.75-14.00 
11.00-13.25 


L. C. L., (Min. 2 tons) $3.00 per ton additional plus charge for bags. 


Fluorspar (CaF2) domestic, ground, 96-98% 
(max. SiOe, 24%) 


Bulk, carloads, f. o. b. mines........... ton 
DE Asie beh ock vas ecackseNevenss ton 

Kryolith (see Cryolite) 

Lead Oxide (PbgO,) (red lead) (N. Y.)....... Ib. 
ps euictitccacnkehta coxeeeeah Ib. 
RT NS icine ss cbcckotoutves Ib. 

Lime— 

Hydrated (Ca(OH)e—-Mg0O) (in paper sacks).ton 
Burnt (CaO-Mg0O) ground, in bulk....... ton 
Burnt, ground, in paper sacks............ ton 


Burnt, ground, in 280 Ib. drums... . Per drum 

Kiln Dried (CaCO3-MgCO3) 10x30 mesh. . ton 

Kiln Dried (CaCO3-MgCOs3) 16x20 mesh. .ton 
Nepheline Syenite, f. o. b. shipping point. . . .ton 
Potassium carbonate— 


Calcined (K9CO3) 96-98%. .........0000- Ib. 
Hydrated 80-85%..........cccececceeees Ib. 
Salt cake, glassmakers (NagSO,4) in bags... .. ton 
in bulk........ 
Soda ash (NaoCOs) dense, 58%— 
s-vnb axed iccenan teks Flat Per 100 Ib. 
SR gid on ceeh a cenkeneede Per 100 Ib. 
PS oc ndicickeuwan Per 100 Ib. 
Pe Nw  bccicsscackos Per 100 Ib. 
Sodium nitrate (NaNO3)— 
Refined (gran.) in bbls.......... Per 100 Ib. 
95% and 97% 
St iubtetind adie ss hbamenge Per 100 Ib. 
I 0s aan 14> eg pek anes cenan 
SR Ni wwice ekwekbhes cclnaeeuet >< 


Special Materials 


Aluminum hydrate (Al (OH)3).............- Ib. 
Aluminum oxide (AlgO3)..............0000: Ib. 
Antimony oxide (SbyO3)..............0025- Ib. 
Arsenic trioxide (As9O3) (dense white) 99%..... 
Barium nitrate (Ba(NOg3)g)..............++- Ib. 
Pyrophyllite, (20% AleOg).............000: ton 
Sodium fluosilicate (NagSiFg)............... Ib. 
Tin Oxide (SnOg) in bbls... ...........0000: Ib. 
Titanium Oxide (ceramic grade) (Priority) 
tie Cunt gdinddyuaédenhcnakeawwd b. 
I ain wash oeedb oe. peaeewbant Ib. 
Zinc Oxide (ZnO) 
American process, bags... ........++0+: Ib. 
White Seal, 150 Ib. bbis...............- Ib 
I aslks cu asenctnes ecccted Ib 
Domestic White Seal bags.............. Ib 
Red Seal, bags........cecsssses Ses dean Ib 
Zircon 


Refined Granular (Milled .01-.02c. higher) . 





34 


33.00-34.00 cows 
35.40-36.40 47.00-50.00 


0835 ever 
0875 
-0925 
10.50 8.50 
7.50 Soe 
9.50 9.50 
2.35 2.35 
2.00 
2.00 sees 
12.50 16.00 
065 0675 
-055 .0575 


21.00-22.00 28.00-30.00 
17.50 


95 
1.35 
1.10 
1.15 


3.00-3.40 
1.35 eee 
1.4675 1.48 
1.475 1.50 


Carlots Less Carlots 
4 .045 


.031-: 
.07 .09 
15 -154-16\% 
cove 10-12 
soa Open price. 
10.00 13.00 
Open price 
15% -153%4-.16% 
15 16 -.16% 
07% 071%, 
.09 09% 
08% .08%% 
0834 .09 
07% 08 
06144 .07-.08 








Coloring Materials 


Barium selenite (BaSeOg)............00ee0: Ib. 

(Commercial, 25% Selenium)........... Ib. 
Cadmium sulphide (CdS)... .............-. Ib. 
Cerium hydrate— 

100 Ib. drums and 600 Ib. barrels........ Ib. 
Chrome Oxide Green, 400 Ib. bbls........... Ib. 
Chromite (99% through 200 mesh)......... ton 
Chromite ore (air floated)... .........00005 ton 
Cobalt oxide (Co203) 

i er 350 Ibs. or more, Ib. 

Less than 350 Ibs., Ib. 
Copper oxide— 

SM MRMINEANA > div < kwrak-c win Fes aabioeed Ib. 

SY CRMs 6.5 acca nt eeeationecse bet Ib. 

i ES Oe Ee Ib. 
Iron Oxide— 

8 ET Cee ee ey Pere Te Ib. 

As oso cceusvenededaseiedes Ib. 
TOSCO 5 55 50% aay Kboasdepeenies Ib. 
Lead Chromate( PbCrQ,) in bbls............ lb. 
Re CIR a 5.5 since sivis an ciceceecice Ib. 
Manganese, Black Oxide (Caucasian) 

Pc Gunes ndabeaecee'selene ton 

II ona. . checcbis-dalainiena bore ton 

SWRA 5. co odanend hcdkedsesceausabees ton 
Neodymium oxalate, 50 lb. drums........... Ib. 
Nickel oxide (NigOQ3), black................. Ib. 
Nickel monoxide (NiO), green.............. Ib. 
Potassium bichromate (KgCr20;)— 

Crvutela and Gonder... ..ic. ccccccssics Ib. 

a pik cack bdes ahta shinies oa Ib. 
Potassium Chromate (KeCrO,) 100 Ib. kegs. . .Ib. 
PE Ne 6b vce iWe tess eneedsensisceves« Ib. 
Rare earth hydrate— 

PINS 6.00 bin bes svn aenessensas Ib. 

SEY PES, oss tN cise w ed eoncncepees Ib. 
Selenium (Se) In 100 Ib. lots............... lb. 

In lesser quantities. .........cccecccees Ib. 
Sodium bichromate (NagCreO7). .........+6. Ib. 
Sodium chromate (NagCrO;) Anhydrous. . ...Ib. 
Sodium selenite (NagSeOg)... .....-.2.eeeee Ib. 
Sodium uranate (NagUO,) Orange........... Ib. 

I ascntecees Ib. 

Sulphur (S)— 
er ery Per 100 Ib. 
Flowers, in bags. .............+. Per 100 lb. 


Flour, heavy, in 250 Ib. bags. .. . Per 100 lb. 


Uranium oxide (UQ2) (black, 96% U2Og) 100 
BO MEN occ cu ketetndvabesedsseees Ib. 
Sn saiscccdecebudapececsvigs Ib. 


Polishing Materials 


TI, BOR, 6c cclscccccbivccesstseseses Ib. 
Pumice Store, 
American Ground FFF, FF, F.......... Ib. 
WOE Eincscdvcbdceckvedebesseces Ib. 
PE OIE, o's vnc cncese vend tee bacveeasd Ib. 
Rotten Stone, (Domestic)............see00. lb. 
BE MN ad 6 cb ches aes ve esddeeenceseas Ib. 
CESS s UnbbthnecuscsbiacaskeetneeceD Ib. 
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CURRENT PRICES OF GLASS-MAKING MATERIALS 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Carlots 


55.00 
55.00 


"(0414 


70.00 
71.75 
74.00 


.09% 


3.40 
3.05 
2.95 


Carlots 
.075 





Less Carlots 


1.40-1.60 
85 


1.10-1.15 


60 

.25-.28 
58.50 
58.50-73.00 


1.84 
1.94 


.20-.22 
.19-.224% 
Open price 


.06-.10 
09 


.035-.05 
16 
1.25 


78.00 
79.75 
82.00 


4.00 
35-.40 
35-.37 


.0934-.10 
.104%-.10% 

27 

.21-.25 


35 
.30 
1.75 
1.85 
.0744-.07% 
08 %-.09% 
1.50-1.65 
1.65 
1.65 


3.75-4.15 
3.40-3.80 
3.30-3.70 


2.55 
1.65 


Less Carlots 
.08 


Open price. 
.02% 


18 
15 
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03% 


16 
18 





THE FTC-ELASTI-GLASS HEARINGS 
(Continued from page 25) 


the Buchsbaum Company, showing a picture of Dr. Howe 
with the men’s accessories, and a reprint of a news article 
which the Government claimed carried the inference that 
Dr. Howe was endorsing the respondent’s product. The 
witness said the advertisement did not reflect his views. 
Asked if the company had obtained his consent to the 
use of the advertisement, Dr. Howe replied in the nega- 
tive. On cross-examination, Dr. Howe was asked if he 
had written to the company and objected to the advertise- 
ment, and the witness replied, “No, for obvious reasons,” 
but made no further statement. In general, Dr. Howe 
supported the definitions of glass attributed to Dr. Hos- 
tetter and Dr. Morey. He held that a synthetic resin 
material could not, in his view, qualify as a glass. 

Witness Brower testified to what he described as con- 
fusion in the minds of the trade as to accessories made 
from real glass and those made from synthetic resin 
materials. 

The Buchsbaum Company has filed a general denial 
to the charges made by the Commission that its product, 
including belts, garters, suspenders and wrist-watch bands, 
advertised as “Elasti-Glass” had violated the Trade Com- 
mission Act. Among the contentions made in the an- 
swer was that “Elasti-Glass material is a form of glass 
because it is a synthetic resin glass scientifically pro- 
duced and emphasizes its elasticity, which clearly dis- 
tinguishes it from inorganic glass products.” 


A CORRECTION 
Editor, THe Giass INDUSTRY: 


Unfortunately, due to a copying error in our office, the 
units given in my communication to you on volatiliza- 
tion of soda in a soda lime glass tank were incorrect. 
They should have read 0.3 pounds Na,O per sq. ft. per 
day at 1425° C. instead of .3 per cent Na.0. 


General Electric Company 
R. W. Newman, Engr. 
Pitney Glass Works No. 54 


OLEAN GLASS CO. EXECUTIVES MOVED TO 
ELMIRA, N. Y. 


Effective Jan. 1, 1942, the executive and general sales 
offices of the Oiean Glass Co., Inc., of Olean, N. Y., will 
be moved to Elmira, N. Y., and combined with those of 
the Thatcher Manufacturing Co., manufacturers of milk 
bottles. 


Since 1935 the Olean company has been a wholly 
owned subsidiary of Thatcher Manufacturing Company 
but has operated as a separate company, out of Olean, 


N. Y. 

Walkerman D. Dugan, now president of the Olean 
Glass Co., will in addition become a vice-president of 
Thatcher, with headquarters in Elmira. 

Franklin B. Pollock, formerly sales manager of Olean, 
will become vice-president of that company, with head- 
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WALSH 
CAST-FLUX 


The Vacuum- 
cast flux block 
of superior 
quality. 


Walsh Cast - Flux 
blocks are ma- 
chine-trued to ex- 
act size and shape 
after burning. 


THEY LAST LONGER 


The excellent results obtained in numerous 
tanks melting various types of glass has defi- 
nitely established the efficiency and economy 


of Walsh Cast-Flux blocks. 


Walsh Cast-Flux has a dense, uniform struc- 
ture; it is burned at higher temperatures, is 
thoroughly bonded and possesses a low coeffi- 
cient of expansion. 


Walsh Cast-Flux blocks meet the most rigid 
requirements for tanks operating at higher 
temperatures . . . they insure greater tonnage, 
higher quality glass, freedom from defects, 
longer life and maximum economy. 


WALSH REFRACTORIES 
CORPORATION 


Manufacturers of Refractories for the glass industry 
for over 50 years 


4428 North First Street 


St. Louis Missouri 














Malleable Iron Rods 
for plugging Moulds 









































N the manufacture of Malleable Rods a “white iron” is 











produced Fe3C. The carbon is present in the combined 








form. The “white iron” castings are annealed or graphi- 





tized so that the final structure consists of ferrite (Fe) and 





free carbon (C) which is in the form of “temper” carbon. 











This material is very soft and will pein readily. 











Machinability 


It is generally known, in commercial operations, Malleable 











iron machines more readily than other ferrous materials of 








equal tensile properties. 








May we send you a descriptive booklet or answer questions 








on your specific problems? 














GUNITE 


FOUNDRIES CORPORATION 
ROCKFORD ILLINOIS 


Established 1854 
































quarters in New York City. 
general line sales in the metropolitan area. 

George Dusterdieck, formerly in charge of the Buffalo 
office, has been appointed sales manager of the Olean 


Glass Company and will make his headquarters in 
Elmira. 


He will be in charge of 


The Olean company will continue to manufacture a 
general line of glass containers, operating as a division 
of Thatcher Manufacturing Company. Branch sales of- 
fices will be maintained in various metropolitan centers 
as heretofore. 

This action is being taken to better utilize the personnel 
of the two companies and to make available to Olean’s 
customers the service and research facilities and the mod- 


ern manufacturing technique of the Thatcher Manufac- 
turing Co. 


Your Strength, for the 
Power of America 


Ordinarily, an editorial directing attention to an 
advertisement would be considered not only an im- 
position on the reader but a piece of favoritism un- 
fair to other advertisers. But this case is different. 
We ask you to read every word of the one-page 
advertisement which we have gladly given to the 
Treasury Department of the United States, on page 
38 in this issue. 

It is an outline of the benefits of the Defense 
Savings Pay-Roll Allotment Plan, a voluntary sys- 
tem whereby every business house and its employees 
can put their strength into the effort which America 
is making. 

This plan is one which should have a tremendous 
appeal. It will provide a continuous and mighty 
torrent of funds to power our war industries and our 
fighting forces. It will enable all workers to take 
part in the defense of America and the achievement 
of Victory and Peace. It will give employees an 
anchor to windward in the post-war period of re- 
adjustment. It will help to curb inflation by put- 
ting present excess purchasing power into a great 
reservoir of future purchasing power which can be 
drawn upon when the stimulation of present emer- 
gency spending is past. Thus it will help to build a 
back-log against the effects of a future depression. 

Finally, this is distinctly a plan of saving for the 
people, and a more fair and American way to finance 
the Nation’s effort than by high-pressure drives and 
compulsory programs on the Nazi model. Let’s 
make it clear once and for all that the latter method 
will not be necessary if Americans realize their re- 
sponsibilities, as we believe they now do. 

This organization has adopted the Defense Sav- 
ings Plan. We hope that you and all our readers 
will do likewise. It’s the least we can do to help 
this Nation win through for victory and justice in 
our times. 
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FLUXTITE by Lactepe-curisty 


. the tank block of accurate structure balance made by ceramic 
experts from a precision blend of fire clays, including the famous 
Missouri Washed Pot Clays. 

Fluxtite and its companion products, Laclede’s Super Refractory 
Mix 89 and Laclede’s Refractory Upperstructure, have been and are 
now meeting the strict requirements of the producers of soda-lime, 
boro-silicate and all other glasses. 

Laclede-Christy, “The Glass Industry Specialists," have every- 
thing in refractories for the glasshouse. Consult with . . 


LACLEDE-CHRISTY 


The World's Largest Producers of Glass House Refractories 
ST. LOUIS TOLEDO 








COLORS that Sed// 


@ Colors from HOMMEL give extra 
attractiveness to your products—lend 
an unusual richness that SELLS. Hun- 
dreds of satisfied customers use eye 
appealing HOMMEL shades for finest 
results. 


Transparent and Opaque — Enamels 
and Fluxes — Liquid Lustre Colors — 
Acid and Alkali Resistant — Ices — 
Squeegee Colors—Burnish Gold and 
Silver. 


Complete line of Glassmakers Chem- 
icals including Barium Carbonate — 
Borax—Cadmium Sulphide—Feldspar 
— Fluorspar — Manganese Dioxide — 
Potassum Bichromate—Soda Ash— 
Sodium Nitrate — Uranium Oxide. 


THE O. HOMMEL COMPANY 
209 FOURTH AVE., PITTSBURGH, PENNA. 


Factory: CARNEGIE, PENNA., New York Office: 200 WEST 34th ST. 








(pecans ———— $< 


| For All Types of Glassware Moulds & 
| Grey Iron Castings 


OVERMYER MOULD COMPANY 
Winchester, Indiana 
For All Types of Glassware Moulds 
OVERMYER MOULD CO. of PENNA. 


Greensburg, Penna. 


For Screw Products 


OMCO PRODUCTS CORPORATION 
Springfield, Ohio 


MAIN OFFICE .. . . WINCHESTER, INDIANA 





| 





GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 
Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 
Heat-Ray Resisting (Cool Glass) 
“TWIN-RAY”—the 

scientific illuminating 

glass. 


L. J. 
HOUZE 
CONVEX GLASS CO. 


Point Marion, Pennsylvania 




















New York Office: 110 West 40th St. 
Chicago Office: 1597 Merchandise Mart 
“IF IT’S MADE OF GLASS, ASK US FIRST” 











OTTAWA. 











THE —" SILICA CO MP/ANY 




















OPERATING YEAR AROUND 
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voluntary 
pay-roll 
allotment 
plan 


helps workers provide for the future 
helps build future buying power 


helps defend America today 





This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 

During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Plan as a simple and easy way for every worker in 
the fand to start a systematic and continuous Defense Bond 
savings program, 


Many benefits . . . present and future. It is 
more than a sensible step toward reducing the ranks of the 
post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 

And don’t overlook the immediate benefit . . . money for 
defense materials, quickly, continuously, willingly. 


Let’s do it the American way! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion ... in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 
get things done of its own free will. 


In ‘emergencies, America doesn’t do things 
“‘hit-or-miss. | We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we're a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employee each time 
his allotments accumulate to a sufficient amount. 

Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 
the amount to be allotted from his wages each pay day. 
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How big does a company have to be? From 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


Plenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining the benefits to employees and 
describing the various denominations of Defense Savings Bonds 
what can be purchased through the Plan. 


Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns 
and tanks and planes and ships. 

France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 
Twelfth St. NW., Washington, D. C. 





Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 


Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
‘Savings Pay-Roll Allotment Plan. 


Name 
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THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 








GLASS SLICING MACHINES 


@ We manufacture a variety of 
wet glass slicing machines for 
solid glass bars, glass tubing, 
etc. We can also supply a full 
line of special glass working 
machinery for the production 
of television tubes. fluorescent 
tubes, incandescent lamps, glass 
ampules and vials. Glass work- 
ing lathes and laboratory equip- 
ment of all kinds. Cross Fires 
and Torches. Ask for our 
catalogue. 


EISLER ENGINEERING CO. 
CHAS. EISLER, Pres. 
742 SOUTH 13TH STREET 
(Near Avon Avenue) 


NEWARK, N. J. 











MIN-OX 


The Binney Castings Company 
Originators of Alloys for Glass Moulds 


2555 Dorr Street Toledo, Ohio 


This new material for in- 

corporating ALUMINA 

in glass at lower cost 

is providing excellent 
results. 


meal 
ad 


DOMINION MINERALS, INC. 


SHOREHAM BUILDING 
WASHINGTON, D. C. 





Pioneer Producer of APLITE 











SJlanésome. MIXERS 


for the Glass Industry 





* Fully Dustproof *® Designed to Produce 
*Self Cleaning 4 More Uniform Mix 





Industrial Division 


RANSOME CONCRETE MACHINERY CO. 
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POLAROID 


_Glass Inspection polariscope 
Large Field — Brilliant Strain Patterns 
Adjustable—Binocular Viewing-—Precise 

If your problem is strain detection we can help you 
through Standard Equipment or Special adaptations. 


Send for descriptive bulletin 


THE POLARIZING INSTRUMENT CO. 
630 Fifth Avenue (Rockefeller Center) New York City 


























ROIRANT 
SINGLE AND MULTI-MOULD MACHINES 


Universally known for the production of small and large bottles 








Type “A6” twin table six- 
arm suction machine for 
the production of bottles 


















Type ‘“F” single - mould 
suction machine for the 
production of small ware 


Also type ‘‘B” single-mould suction machine 
for bottles and type ‘“‘BB2” suction machine 
for carboys up to a capacity of about 14 gallons 






Any particulars from: 


SOCIETE CONTINENTALE | 
D’APPAREILS MECANIQUES POUR LA VERRERIE S.A. 
Z, rue Chaillet, Fribourg, Switzerland 
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